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The febrile child suffers not only from the basicinfection. 
but also from its toxic effects. For treatment of the 
debility and loss of appetite arising from the malaise, 
VITAVEL SYRUP is eminently suitable. It provides the 
vitamins which are not only needed in greater amounts 
but may well be lacking in the restricted diet of the 
febrile state. 


One fluid ounce contains:— 


VITAMIN B; B.P. 

VITAMIN CBP. 80 m.g. 
PURIFIED GLUCOSE B.P. 25% w/v. 
in an attractive orange juice base 


WAY 


BEMAX is especially suitable for children on 
the restricted diets taken during illness and 
convalescence, where its high protein and 
vitamin contents make a valuable contribu- 
tion towards recovery. 


HEALTH SERVICE”’ 
In no case is the cost of a V.L. preparation greater 
than, and in some it is less than, that of the official equiv- 


alent preparation. There is no official equivalent of some 
V.L. specialities. 


VITAVEL SYRUP and BEMAX are products of:- 
VITAMINS LIMITED, UPPER MALL, LONDON, W.6. 
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ACHIEVEMENT. 


The 1896 Cannstatt- 
Daimler, in which King 
Edward VII—then Prince 
of Wales—had his first 

; motor-car ride in this 
country. 

The present-day Lotus 
Elite with the Coventry 
Climaz engine is capable 
of speeds approaching 
130 m.p.h. 


BROXIL ACHIEVES MORE RAPID CLINICAL 
RESULTS IN ALL GRAM-POSITIVE INFECTIONS 


Quickly absorbed from the gastro-intestinal | Broxil, the high peak penicillin, is the 


potassium salt of 6-(alpha-phenoxypro- 
tract, Broxil produces within a period of half 


toone hour peak serumconcentrations higher | able in tablet or syrup form. 

than = be obtained with ta other penl- | Broxil Tablets Basic NHS price: packs of 
cillin. Clinical response with Broxil has been | 300 tablets: 125 mg. 54/9, 250 mg. 108/-. 
noted to be more rapid than with penicillin Broxil Syrup Bas'c NHS price: bottles of 
V and in most cases recourse to injections | 60 m1. when dispensed (each 5 ml. contain- 


is unnecessary. ing 125 mg.) 12/4. 
she BROXIL (Regd.) is a product of Eritish Research at 


#3 BEECHAM RESEARCH Laboratories Ltd Brentford, England. Tel: ISLeworth 4111 
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New 
simplified treatment 
for threadworm infestation— 


VANQUIN 


SUSPENSION 


ective single-dose therapy 


VANQUIN* (viprynium embonate P.D. & Co.) 
SUSPENSION is available as a pleasant tasting, 
strawberry-flavoured liquid, containing the equiv- 
alent of 10 mg. base per ml., in 1 oz. and 16 oz. 
bottles. 


® TRADE MARK 


PARKE, DAVIS & COMPANY Inc. USA Liability Lid * HOUNSLOW * MIDDX 
PAR KE-DAVIS TEL: HOUNSLOW 2361 


WPS 1094 iV 
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COW & GATE 
HAVE A LINE FOR EVERY CALL 
ON INFANT FEEDING 


No two babies are exactuy alike, but the vast majority 
will thrive on our standard infant foods. A very small 
percentage, however, present a wide variety of differ- 
ing feeding problems. The whole of our medical 
research, over the past fifty years, has been directed 
towards the production of superlative infant foods. 
As aresult, we claim to produce not only the best food 

for the majority, but also for this small but vitally important minority. Our Medical 
Handbook, giving a complete list of products with their analyses and indications, 
can be obtained free on application to: 


8800600000086 
8888 8000000090 


The Medical & Research Department, 
Cow & Gate Ltd., Guildford, Surrey. 


COW & GATE PRODUCTS DIETETIC INDICATION 

A FULL CREAM (16) M ALLERGILAC (2) I ACIDOSIS (F) 14 MARASMUS (I, L, O, R) 
B HALF CREAM (8, 16, 23) N_ BEURLAC (6, 10, 16, 19, 23) 2 ALLERGY (M) 15 MILK MODIFICATION (0, R) 
C SPECIAL HALF CREAM O BRESTOL (13, 14, 15) 3 ANAEMIA (H) 16 NORMAL FEEDING 

(7, 8, 18, 19) P CEREAL FOOD (26) 4 ANTE & POST NATAL (A, B, G, I, L, N) 
D SEPARATED (6, 8) Q PEPTALAC FEEDING (T) 17 POST-ENCEPHALITIS (Q) 
E TROPICAL (24) (17, 18, 20, 25, 27) 5 CARBOHYDRATE MIXTURE(R) 18 PRE-AND POST-OPERATIVE 
F GLUCOSE (1, 21) R_ DALTOSE C.G. (5, 7, 14, 15) 6 COELIAC DISEASE (D, N, S) FEEDING (C, Q) 
G HUMANISED (16, 23) S  SPRULAC (6, 22) 7 DIARRHOEA (C, R, V) 19 PREMATURITY (C, L, N, U) 
H_ HEMOLAC (3) T  PRENATALAC (4) 8 FAT INTOLERANCE 20 PYLORIC STENOSIS (Q) 
I FULL CREAM LACIDAC U_ FRAILAC (19) (B, C, D, J, K) 21 PYREXIA (F) 

(14, 16) V_ PROLAC (7, 10, 25) 9 GALACTOSAEMIA (W) 22 SPRUE (Ss) 
J HALF CREAM LACIDAC W Low LACTOSE (9) 10 GASTRO-INTESTINAL 23 SUPPLEMENTARY FEEDING 

(8, 10, 12) X LOW CALCIUM (11) DISORDERS (J, K, V) (B, G, N) 
K_ SEPARATED LACIDAC (8, 10) II HYPERGLYCAEMIA (x) 24 TROPICAL FEEDING 
L MODIFIED LACIDAC 12 INFECTIOUS FEVERS (J) (3 CREAM) (E) 

(14, 16, 19) 13 MALNUTRITION (0) 25 VOMITING (Q, V) 


26 WEANING (P) 
27 WHOOPING COUGH (Q) 


COW & GATE MILK FOODS 


GUILDFORD - SURREY 
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a fresh start for corticoid therapy 


etnelan 


an entirely new 
anti-inflammatory steroid 


Here is asteroid having increased anti-inflammatory activity with 
a decreased possibility of side effects. Betnelan, the most potent 
steroid available for clinical use, 


is devoid of salt retention activity 
has negligible effect on potassium balance 
causes no mental depression 


and shows promise of clinical superiority in other respects. 

For short-term therapy a ‘‘2:1:4” dosage scheme is suggested. 

For example, in acute asthma, severe eczema, urticaria, shock 

and other conditions for which corticoids are indicated 
systemically, the dosage may be 

2 tablets t.i.d. for 2 days followed by 1 tablet t.i.d. for 2 days and 

+ tablet t.i.d. for 2 days. 

For maintenance, dosage need be no more than } tablet twice daily. 


BETNELAN is presented as scored tablets containing 0-5 milligrams 
betamethasone in bottles of 30, 100 and 500. 


Dose for dose, Betnelan is the lowest priced of all corticosteroids 
available today. 

Betnelan (betamethasone) is an entirely new parent compound developed in 
Britain by Glazo Laboratories Ltd. Its merits are derived from its unique 
chemical structure—the beta position of 16 methyl group 


in the formula 168-methyl-9 a-fluoroprednisolone (betamethasone) 
representing more than 20 new stages of manufacturing complerity. 


BETNELAN Trade Mark 
better—for safety: activity: economy 


GLAXO LABORATORIES LIMITED 
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ALL VEHICLES 


UNLESS REQUIRING 
ACCESS TO PREMISES 
IN THE. STREET 


PLAY STREET 
PROHIBITED} 


He doesn’t see himself as an international footballer. At the 


moment, not even as a footballer at all. Yet how he wishes he 
wasn’t a “wheezy” child, and could join in! 

Tedral is highly effective for the symptomatic relief of asthma. 
It is composed of theophylline, ephedrine hydrochloride and 
phenobarbitone, which ensures prompt and lasting relief. 

It is easier—and pleasanter for the child—to administer 
flavoured Tedral Paediatric Suspension, of which each tea- 
spoonful is equivalent to half a tablet of Tedral (the normal 
four-hourly dose for children aged 6 to 12). Tedral is also 
available in plain and enteric-coated tablets, the latter having 
a delayed action of 4 hours. 


is available in bottles of 4 fluid ounces. 


WILLIAM R. WARNER & CO. LTD. 


EASTLEIGH, HAMPSHIRE. TELEPHONE: EASTLEIGH 3131. 
TED 513 
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the treatment of Enuresis 


BRAND OF PROPANTHELINE BROMIDE 


Well-established as the accepted oral 


anti-cholinergic agent for peptic ulcer symptoms, 
PRO-BANTHINE is also successfully used 
in the control of enuresis in cases which can 
be helped by inhibiting contraction 

of the bladder and 


thereby improving its capacity. 


Both PRO-BANTHINE (15 mg.) and 
PRO-BANTHINE with Phenobarbitone, 
B.P., (15 mg. of each) are available 


as sugar-coated tablets in 

bottles of 40, 100 and 1,000. 
PRO-BANTHINE injections (30 mg.) are 
available in 1 ml. vials, in boxes of 6 and 25. 


Literature on request. 


SEARLE 


HIGH WYCOMBE, BUCKS, 
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Ii'YPOPLASTIC ANAEMIA IN INFANCY AND CHILDHOOD: 
ERYTHROID HYPOPLASIA 


D. W. O°GORMAN HUGHES 
From the Royal Alexandra Hospital for Children, Sydney, Australia 


(RECEIVED FOR PUBLICATION JULY 7, 1960) 


In 1936, Josephs reported ‘a hypoplastic or aplastic 
type of anaemia confined to a failure of erythro- 
poiesis’ in two children. Diamond and Blackfan 
(1938) gave a more detailed description of the dis- 
order in four children, and emphasized the features 
of a chronic progressive anaemia beginning early 
in infancy, with a tendency to moderate depression 
of the leucocyte and thrombocyte counts, and 
selective hypoplasia of the red cell precursors in the 
bone marrow. Several reports of this disease have 
appeared since (Rinvik, 1940; Kohlbry, 1941; 
Hoyer, 1942; Rubell, 1942; Robson and Sweeney, 
1948; Smith, 1949, 1953, 1959; Palmen and Vahl- 
quist, 1950; Cathie, 1950; Lelong, Joseph, Polonow- 
ski, Desmonts and Colin, 1951; Anderson, 1952; 
Donnelly, 1953; Aldridge and Kidd, 1953; Kass and 
Sundal, 1953; Verger and Leger, 1953; Fisher and 
Allen, 1953; Arrowsmith, Burris and Segaloff, 1953; 
Burgert, Kennedy and Pease, 1954; Diamond, 
1954; Harper and Geikie, 1955; Calvert and 
Robson, 1956; Sundal, 1956; Pearson and Cone, 
1957; Gasser, 1957), and a total of about 70 
cases have been recorded. The reports have 
conformed to the original descriptions, with the 
exception that marrow examinations in some 
instances have revealed normal or increased numbers 
of normoblasts (Cathie, 1950). Various terms used 
to designate this haematological disorder include 
congenital hypoplastic anaemia, chronic hypoplastic 
anaemia (Josephs-Diamond-Blackfan type), erythro- 
genesis imperfecta, congenital pure red cell anaemia, 
chronic erythroblastopenia and pure red cell 
aplasia. 

The aetiology is unknown, but is considered by 
nany to rest in a congenital anomaly of the erythron, 

nd the finding of associated congenital anomalies 
wrovides some support for this theory. The 
dentification of anthranilic acid in the urine of some 
children with this disease suggested the presence of 
in inborn error of tryptophane metabolism; the 
idministration of riboflavin to these patients resulted 
n a decrease in the excretion of anthranilic acid, 


349 


but did not alter the haematological status (Altman 
and Miller, 1953). Smith (1949) reported the 
history of a child in whom anaemia developed in 
early infancy; the maternal antibody titre of anti:A 
was | :128,000. It appears that isoimmunization may 
produce extreme and prolonged depression of the 
red cell precursors in infancy. 

Erythroid hypoplasia, in more general terms, is 
of varied aetiology, and may occur at all ages. 
Acute hypoplasia may result from toxic, infective 
or allergic factors (Gasser, 1957), and sudden 
crises may develop in congenital spherocytosis 
(Owren, 1948), sickle cell anaemia (Chernoff and 
Josephson, 1951), and acquired haemolytic anaemia 
(Seip, 1955). Chronic forms of the disease have 
been attributed to chemical agents and autoimmune 
processes (Eisemann and Dameshek, 1954; Bonham 
Carter, Cathie and Gasser, 1954; Bousser, Christol, 
Dausset, Rampon, Jallut and Mery, 1955), and 
have been associated with the presence of thymic 
tumours. The subject of chronic erythroid hypo- 
plasia in adults has been reviewed by Tsai and Levin 
(1957), but this report has included cases only 
where erythroid proportions were reduced in marrow 
examinations. Various forms of refractory anaemia 
with hypercellular bone marrow patterns have been 
described more recently by Dacie, Smith, White and 
Mollin (1959), and Vilter, Jarrold, Will, Mueller, 
Friedman and Hawkins (1960). In many instances 
the aetiology is unknown, and occasionally there 
have been reports, both in adults and children, of 
a familial incidence of the disease (Burgert ef al., 
1954; Diamond, 1954; Loeb, Moore and Dubach, 
1953; Wallman, 1956). 

For some time effective therapy of erythroid 
hypoplasia in infancy and childhood was restricted 
to the frequent administration of blood transfusions, 
though spontaneous remissions were known to 
occur. Three of 12 children cited by Diamond 
underwent spontaneous remission. From 1953 
onwards, reports have been published concerning 
the successful use of corticotrophin and cortico- 
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ERYTHROID HYPOPLASIA: CLIN®URES 


| 1 | 2 | 3a | 3b 
Case | N.G. | S.McK. | J.M. IM. 
Age when pallor first noted .. st 4 months | ? 2 months | 18 months | It 
Age of first admission es es] 11 months | 4} months | 18 months | 9 ye: *s 10 31 
| 
Sex .| Male | Female Male | Male | 
Blood counts: | 
Initially: 
Haemoglobin (g./100 ml.) 3-1 | 3-0 3-3 
Red cell count (x 10°/c.mm.) 0:98 1-0 1-0 21 
Reticulocytes (x 103/c.mm.) | 0 | 10 
% 0-0 <0°5 
Smear a mae he ..| Normocytic, normochromic Normocytic, normochromic | Normocytic, normochromic N. acrocyplight | 
Leucocytes (c.mm } | 9,500 8,100 | 5,400 | 
Neutrophils (c.mm.) | 5,400 2,000 2,500 
Thrombocytes (x 10?/c.mm.) | Numerous Numerous 318 Nt 
Subsequent range: | ; 
Leucocytes (x 10?/c.mm.) | 3-1-14 8-0-22 | 4-0-11 5 
Neutrophils (x 103/c.mm.) | 2°1-9°2 3-8-11 1-2-4-7 2-54: 1 
Thrombocytes (x 103/c.mm.) | 80-500 130-260 320-440 380 
Maximum reticulocyte counts | 
before steroid therapy 
(x 108/c.mm.) | <20 58 <50 <10 
Other investigations: 
Blood urea (mg./100 ml.) 27 28 
Direct Coombs’ test Negatiy } 
Serum bilirubin _(mg./100 ml. baad 
Blood group: Patient ; A Rh positive A Rh positive A Rh negative BRI 
Mother A Rh positive | O Rh positive AB! 
Leucocyte chromatin pattern Positive (F.) | Negative (M.) 
Physical features .| Dwarfism; bilateral urinary | Dwarfism; absence of sexual | Normal growth; inverted pthic 
malformation development; blue sclerae | nipples «4 
wt 


3a_ First admission to this hospital. 


steroids in some patients, and these agents have now 
provided the mainstay of drug therapy in this 
disease. Arrowsmith et al. (1953) reported an 
unusual history of a child in whom megaloblastic 
erythropoiesis developed during steroid therapy, and 
normal erythropoiesis was obtained with the use of 
cortisone, folic acid and vitamin By. After splenec- 
tomy, cortisone and vitamin B,. therapy were 
required for some time to maintain a full haemato- 
logical remission. 


Present Investigation 


The present series comprises eight patients with 
erythroid hypoplasia who developed anaemia 
within the first 18 months of life. All were admitted 
to the Royal Alexandra Hospital for Children, 
Sydney, between January 1953 and March 1960. 
The following criteria were required for inclusion 
in this report: 

(1) A chronic aregenerative anaemia with rela- 
tively normal leucocyte and thrombocyte counts, 
appearing in the early months of life; (2) exclusion 
of cases if underlying systemic disease or postnatal 


3b Relapse with megaloblastic features. 


physico-chemical hazards were considered to be of 
major aetiological significance. Bone marrow studies 
were performed on all eight patients, usually by 
aspiration from the iliac crest or tibia, and occa- 
sionally by means of bone trephine. In all smears, 
no abnormality of the myeloid cells or mega- 
karyocytes was detected. The term ‘erythroid 
hypoplasia’ was used to signify a failure of matura- 
tion of adequate numbers of erythroid marrow cells 
to reticulocytes and erythrocytes, ‘erythroblastic 
hypoplasia’ being used more specifically to denote 
depression of the normoblasts to an arbitrary level 
of 10% or less of the total nucleated cells in the 
marrow. Defects in normoblastic maturation in- 
cluded multi-lobed and distorted nuclei, abnormal 
nuclear chromatin structure, scanty cytoplasm, and 
defective haemoglobinization of the nucleated red 
cells. Over the past three years, section of the 
clotted marrow specimen has been used as a guide 
to cellularity. With regard to earlier specimens, if 
it were considered that dilution with blood 
interfered with the correct interpretation, no 
comment concerning marrow cellularity was 
made. 
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ERYTHROID HYPOPLASIA 


T 
SIA: CLINFURES AND LABORATORY FINDINGS 
3b ' 5 | 6 7 8 
IM. CJ. S.L. | K.W. D.McC. 
: 1 month | ? birth 2 weeks 3 months 
9 ye: -s 10 3 months | 3 months 2 months 5 months 5 months 
Male Male | Female | Female Female | Female 
| | | 
8:1 3-7 4:5 | 3-9 | 2-5 | 3-3 
21 1-3 1-3 0-98 0-7 
10 13 40 | 13 | 1 
<0'5 3 <0°5 <0°5 
N acrocpight anisocytosis Moderate anisocytosis | Moderate macrocytosis | Moderate macrocytosis _ Normocytic, normochromic 
| | 
5,400 17.000 13,000 | 7,000 | 11,000 | 8,000 
2,500 5,600 4,200 4,000 | 3,900 6,300 
Numerous Numerous 240 210 Numerous 
| 
50-14 7-0-19 7-0-10 8-0-22 | 5-0-8-0 
 1-2-8-7 2-2-14 1-7-6-1 2-8-13 1-2-6-3 
380 200 | 300 Numerous 190-760 | 130-360 
<10 15 | 53 <20 <10 | 30 
28 34 36-52 22 | 22-44 | 22 
Negativ Negative | Negative Negative Negative 
<0: <0°5 <0°5 <0°5 <0°5 
B Rh positive A Rh positive A Rh positive | O Rh positive A Rh negative 
AB Rh positive O Rh positive B Rh positive | O Rh positive | A Rh positive 
| Positive (F.) Positive (F.) | Positive (F.) 
nthic folds; widely | Dwarfism; webbed neck; | Small; epicanthic folds; | Dwarfism; wide fontanelle; | Dwarfism; skeletal abnor- 
ced eyes; normal exomphalos; inverted wide fontanelle; widel blue sclerae mality; short neck; blue 
wth nipples widely spaced spaced eyes; short nec sclerae; inverted nipples 
eyes 
e of The significant clinical laboratory features are commoncongenital origin. The duration of the anaemia 
dies listed in Table 1. Bone marrow findings are should exclude the possibilities of azotaemia and chronic 
> by summarized in Table 2. infection as major aetiological factors. 
cca- Case 2. S.McK.., a female infant, was born on July 23, 
“ars, Case Reports 1947. Transient jaundice developed on the fourth day 
ega- Case 1. N.G., a male infant, was born in June 1943. of life. At the age of 44 months she was admitted to 
roid Pallor was noted from the age of 4 months, and when _ this hospital with a severe normocytic normochromic 
ura- 8 months old he received his first blood transfusion. anaemia, and between 1947 and 1958 she received 32 
cells He was admitted to this hospital at the age of 11 months, blood transfusions at intervals varying between 33 and 
. when a severe aregenerative orthochromic anaemia was 402 days. Her progress was consistent with that of an 
note detected. The child received 120 blood transfusions, aregenerative anaemia with periodic remissions; during 
| representing a total of 82 litres of blood, over the ensuing __ relapse reticulocytopenia was constantly noted. In i958 
ites 10 years, and at no stage did signs of red cell regeneration steroids were administered in large doses (up to 48 mg. 
the appear. Stunted growth was a prominent feature. of methylprednisolone daily) for three weeks without 
In- Pyuria was detected from the age of 5 years onwards. haematological improvement. A blood transfusion was 
mal Bone marrow examinations in 1945 and 1949 revealed administered and methylprednisolone therapy was 
and extreme depression of the red cell precursors. The continued in a dose of 8 mg. daily for six months and 
red child died of renal failure in 1954, at the age of 114 years. 4 mg. daily for eight months. In January 1960, the 
the Autopsy revealed extensive haemosiderosis, gross haemoglobin value was 15 g. pe 100 ml., and the child 
tide hepatosplenomegaly, bilateral double ureters, congenital had not received a transfusion for 14 months. She was 
5. if bilateral hydronephrosis and pyelonephritis, and a markedly dwarfed, her height being only 4 ft. 4 in. at 
. d moderately hypocellular bone marrow with marked the age of 12} years. Bone marrow studies were per- 
00 depression of the erythroid elements. No abnormality formed on several occasions: in June 1948, erythroblastic 
no of the myeloid or megakaryocyte elements was detected. hypoplasia was noted; in October 1958 (before adminis- 
was Comment: The presence of erythroid hypoplasia in tering steroid therapy), the erythroid proportions were 
infancy and the urinary malformations suggest a normal, and defective normoblastic maturation and 
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TABLE 2 
ERYTHROID HYPOPLASIA: BONE MARROW FINDINGS 
| 
|Myeloid: NAC. % 
Case Date | Age Method Clinical Status Cellu- | Eryth- | | Comments 
yrs mths larity roid Normo- | Megalo-| 
Ratio | Total | blasts blasts 
1. N.G | 2 a Trephine | Anaemia Cellular | Erythroblastic hypoplasia 
15.3.49| 6 Aspiration; Anaemia 1 1 — | Erythroblastic hypoplasia 
11 6 Section Autopsy | Erythroblastic hypoplasia, haemos: erosjs 
| | ypo- 
| | cellular 
2. S.McK.| 24.6.48 11 | Trephine | Anaemia |Cellular| 12-4 | 5 5 — | Erythroblastic hypoplasia 
| 7.10.58) 11 3 | Aspiration) Anaemia Cellular 3:5 18 18 — | Maturation defect; scanty cytoplas: : of la 
i | nucleated red cells; haemoside. in-lade 
macrophages engulfing late nor noblas 
| (erythrophagocytosis) 
| 16.12.58 | 11 5 | Aspiration nr: | Cellular | Similar to previous aspirate 
steroids 
| 16.1.60| 12 6 | Aspiration| Remission; steroids | Cellular 4 16 16 — | Normal erythroid proportions; _ rregul 
| | cytoplasm in some late nucleated -ed ce 
3. J.M | 15.4.52] 2 1 | Aspiration! Anaemia /Cellular| 4-6 14 14 — | Defective haemoglobinization and nucle 
| | | distortion of late nucleated red celis 
| 4.5.53| 3 2 Aspiration) Anaemia | Cellular) 121 0-5 0-5 — | Erythroblastic hypoplasia 
| 7 11 | Aspiration) Anaemia | Cellular; 7 7 — | Erythroblastic hypoplasia 
| 8.1.60) 9 10 | Aspiration| Relapse; no steroids | Cellular | 5 4 1 | Erythroblastic hypoplasia, abnorma! nucle 
| | for four months structure, some megaloblasts 
| 22.1.60| 9 10 | Aspiration | Steroids; Hb 9-3 g./ | Cellular | 1 45 25 20 | Numerous megaloblasts, defective no 
| 100 ml. blastic maturation 
| 4.2.60; 9 11 | Aspiration, Remission; steroids, | Cellular 1-8 31 29 2 | Improvement; occasional megaloblasts, 
| | _ acid, vitamin | maturation of normoblasts less deiective 
12 
4. G.J. 4.10.56 4 | Aspiration; Anaemia i 2s 8-3 8-3 — | Erythroblastic hypoplasia 
8.8.57| 1 2 | Aspiration| Remission; steroids 2°7 22 22 — | Normal marrow 
23.10.58} 2 4 | Aspiration| Remission; steroids 4-6 13 13 —_ Normal marrow 
14.1.60| 4 Aspiration| Relapse Cellular 3 21 21 — | Normal marrow 
3 SL 1.6.56 5 Aspiration | Anaemia | 2-5 17 17 — | Defective maturation of nucleated red cell 
numerous cells with minimal cytoplas 
resembling early nucleated red cells n 
included in count 
25.10.57| 1 7 | Aspiration| Anaemia Cellular! 2:4 29 29 — | Defective cytoplasm and nuclear maturatio 
| difficuit to determine stages of develo 
| _ ment 
7.136) 2 Aspiration; Remission; steroids | Cellular 2°3 24 24 — | Improvement 
14.1.60; 4 Aspiration| Relapse; no steroids | Cellular | 1-6 27 27 — | Normal marrow 
6. K.W 14.10.58; 8 weeks | Aspiration; Anaemia | 153 | 10 9 1 | Erythroblastic hypoplasia, occasion 
|  megaloblasts 
20.10.58} 9 weeks | Aspiration) Post transfusion 62 1 | Erythroblastic hypoplasia, occasional 
| megaloblasts, hypersegmentation of pol 
| morphs 
5.12.58 4 | Aspiration| Anaemia; folic acid Cellular 4:6 6 $-5 0-5 | Erythroblastic hypoplasia, occasiong 
megaloblasts 
2 3.59 | 7 | Aspiration) Anaemia; folic acid | | 21:5 | 2 2 — | Erythroblastic hypoplasia 
7. D.McC. | 22.10.58 5 | Aspiration| Anaemia | | 56 | 1 1 — | Erythroblastic hypoplasia 
21.1.60| 1 8 | Aspiration} Remission; steroids Cellular | 1:9 | 29 29 — | cytoplasm of some nucleated 
| | } cells 
| | | —— 
| | | | 
2A, 4.2.60 5 | Aspiration} Anaemia | Cellular; 16 | 5 | — _ | Erythroblastic hypoplasia 
23.3.60 6 | Aspiration] Regression; steroids | Cellular 33 | 8 25 Marked megaloblastic changes; defecti’ 
maturation of other nucleated red cells 
| 1.4.60, 63| Aspiration| Regression; steroids | Cellular | | Similar picture; numerous megaloblasts _ 
| 12.4.60 | 7 | Aspiration! Remission; steroids, | Cellular | 30 25 $ Only few megaloblasts; defective maturatio 
folic acid of nucleus and cytoplasm of mail 
| | | nucleated red cells 
| 


erythrophagocytosis were detected; in December 1958, 
the marrow picture was essentially similar to that of the 
previous aspirate; and in January 1960, minor defects 
were present in the cytoplasm of the late normoblasts. 
Comment: The long intervals between transfusions 
indicated that spontaneous marrow regeneration some- 
times occurred. The present remission is the longest 
the child has obtained, and may be related to the con- 
tinuation of steroid therapy; the recent haemoglobin 
level of 15 g. per 100 ml. is probably higher than would 
be expected if the marrow were producing red cells 


unaided. Erythrophagocytosis was detected in the 
marrow examination at one stage, suggesting the pos- 
sibility of an immune or haemolytic process. However, 
there was no collateral clinical evidence to suggest the 
presence of haemolysis. 


Case 3. (Fig. 1) J.M., a male, was born in March 
1950. His progress was normal until the age of 18 
months when a _ severe normocytic normochromic 
anaemia with reticulocytopenia developed. In the first 
34 years of life only two blood transfusions were adminis- 
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ered, but blood transfusions were required subsequently 
or relief of an aregenerative anaemia on 25 occasions, 
it intervals of approximately three to four months. 
3one marrow aspirations were performed on _ three 
vccasions before the institution of steroid therapy. 
\t the age of 2 years defective normoblastic maturation 
vith normal erythroid proportions was noted, whilst 
at the age of 3 years erythroblastic hypoplasia alone was 
oresent, and at the age of 8 years erythroblastic hypo- 
plasia was associated with defective maturation. Spleno- 
megaly had been detected intermittently since 1954. 
in February 1958, prednisolone therapy was commenced 
in a dose of 40 mg. daily, and was accompanied by 
reticulocytosis and correction of the anaemia. The 
dose was reduced gradually and the drug was withdrawn 
18 months later, at which stage mild anaemia was present. 
in January 1960, the haemoglobin level was 8-1 g. per 
100 ml., and reticulocytopenia was evident. Marrow 
examination revealed erythroblastic hypoplasia (Fig. 1), 
defective normoblastic maturation, and a small propor- 
tion of megaloblasts. Prednisolone (20 mg. daily) was 
administered; marked reticulocytosis was apparent 
within a week, but no appreciable rise in the haemoglobin 
level occurred in the next fortnight, and marked macro- 
cytosis was detected in the peripheral blood. A further 
bone marrow study at that stage demonstrated erythro- 
blastic hyperplasia, the bizarre normoblasts and megalo- 
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44 


HAEMOGLOBIN 


blasts being even more prominent than on the previous 
occasion. Additional folic acid and vitamin B,, therapy 
were administered, and the dose of steroids was increased 
for two days because of vomiting. The haemoglobin 
level increased in three days and rose by 3-7 g. per 
100 ml. over the ensuing fortnight; the reticulocyte 
count was usually raised, but was variable. Further 
marrow examinations two weeks after the commence- 
ment of combined therapy revealed improvement and a 
considerable reduction in the proportion of megaloblasts 
and abnormal erythroid elements. With reductions in 
the dose of prednisolone to 10 mg. daily the haemoglobin 
level fell, to rise again in one week when the dose was 
increased to 20 mg. daily. Tests performed in March 
1960, revealed no evidence of achlorhydria or mal- 
absorption, and the Schilling test was normal. The child 
is now receiving 15 mg. prednisolone and 20 mg. folic 
acid daily. He is 10 years of age and is normal in 
physical development. 

Comment: Anaemia was not apparent until the age of 
18 months, but as long remissions obtained in the first 
34 years of life, it is possible that the defect of erythro- 
poiesis was relatively minor in infancy, and became more 
marked in later childhood. He subsequently received 
numerous transfusions before steroid therapy was com- 
menced at the age of 8 years, when rapid haematological 
response ensued. Relapse occurred when steroid therapy 


BONE MARROW 2 34 
37 
x 2s @ MARROW EXAMINATIONS mi 20 
7 45 31 %NRC 
300- 
w 
200° 
== 100+ 
< 
=> > 


FOLIC ACID mg./ day 


40 . 
PREDNISOLONE « 


VITAMIN Biz 


FEB. MAR. 
1957 1958 


1959 “1960 


Fic. 1.—Progress of J.M. (Case 3) from the time of commencement of steroid therapy at the age of 8 years. Serial bone marrow findings 
(1-4) are illustrated by circles within the blocks. Each blackened circle represents 10% nucleated red cells; larger ones depict megalo- 
blasts and smaller ones represent normoblasts. 
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Fic. 2.—Progress of G.J. (Case 4). For legend see Fig. 1. 


was withdrawn, and was associated with partial megalo- 
blastic erythropoiesis, which became more obvious 
during subsequent steroid therapy. Combined vitamin 
B,:, folic acid, and steroid therapy was associated with 
correction of the anaemia and improvement in the marrow 
picture, suggesting that folic acid and vitamin B,, 
administration were partly responsible for the haemato- 
logical remission. 


Case 4. (Fig. 2) G.J., a male infant, was born on 
June 4, 1956. Increasing pallor was noted from the 
age of 1 month, and he was admitted to this hospital 
at the age of 123 weeks with a severe orthochromic 
anaemia and reticulocytopenia. Blood transfusions 
were administered on five occasions at intervals of 
approximately two months, without evidence of red 
cell regeneration. After the last transfusion pred- 
nisolone was administered in initial doses of 25 mg. 
daily, and reticulocytosis and rise in haemoglobin levels 
appeared within a week. Steroid therapy was dis- 
continued five weeks later. Recurrence of the anaemia 
with reticulocytopenia developed five times between 
August 1957 and January 1960, and on each occasion 
the administration of steroids was associated with cor- 
rection of the anaemia. A satisfactory haemoglobin 
level was maintained without therapy for 12 months 
between Septemter 1958 and September 1959. The 
initial marrow examination revealed erythroblastic 
hypoplasia, but subsequent studies during remission and 
relapse have shown a normal picture. The child is now 
34 years of age and is normal in mental and physical 
development. He has widely set eyes and prominent 
epicanthic folds. 


Comment: On five occasions haematological remission 
occurred during steroid therapy, and the intervals 
between therapy are probably increasing. It is interest- 
ing to note that the last marrow picture during haemato- 
logical relapse was entirely normal. 


Case 5. (Fig. 3) S.L., a female infant of Greek 
parentage, was born on January 23, 1956. Exomphalos 
was present at birth, and required immediate surgery. 
At the age of 3 months the child was admitted to this 
hospital with a severe orthochromic anaemia; reticulo- 
cytosis was absent. Over the ensuing 21 months she 
received blood transfusions on 12 occasions for correc- 
tion of an aregenerative anaemia. Transient pyuria was 
detected at the age of 8 months, and chemotherapy was 
administered with success. No renal abnormality was 
demonstrable by pyelography. The foetal haemoglobin 
concentration of the blood at the age of 5 months was 
3-8%. In November 1957, prednisolone therapy was 
instituted, but it was not until 200 mg. of cortisone and 
later 60 mg. of prednisolone daily were administered 
that reticulocytosis and a rise in haemoglobin levels 
were detected. The dose of prednisolone was gradually 
reduced to 5 mg. daily over the succeeding six months, 
and therapy was withdrawn in October 1959. In 
January 1960, anaemia became apparent and the reinsti- 
tution of steroid therapy was followed by haemato- 
logical remission. Bone marrow studies performed 
before the commencement of steroid therapy revealed 
normal or increased erythroid proportions and defective 
normoblastic maturation (Fig. 3). Subsequent exami- 
nations showed improvement, and in January 196v, the 
marrow appearances were normal when the child was in 
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Fic. 3.—Progress of S.L. (Case 5) from time of commencement of steroid therapy. 


haematological relapse. She is now 4 years old and is 
markedly stunted in growth and underweight. She has 
widely-spaced eyes, a flat nose, receding chin, webbed 
neck, and inverted nipples. The leucocyte chromatin 
pattern is positive. 

Comment: The presence of exomphalos, webbed neck 
and dwarfism provides supportive evidence of a con- 
genital origin of the anaemia. High doses of steroids 
were required to induce haematological remission, 
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although smaller amounts were adequate for maintenance 
therapy. The marrow picture was normal while the child 
was in haematological relapse. 


Case 6. (Fig. 4) K.W., a female infant, was born on 
August 22, 1958. Pallor was present at birth and 
became more marked subsequently. At the age of 74 
weeks, she was admitted to this hospital, where investiga- 
tions revealed a severe anaemia, moderate macrocytosis, 
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Fic. 4.—Progress of K.W. (Case 6). Each blackened circle represents 5% nucleated red cellsin the marrow. Larger circles depict megaloblasts. 
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and reticulocytopenia. Marrow studies revealed erythro- 
blastic hypoplasia and the presence of occasional megalo- 
blasts. Blood transfusions were administered on three 
occasions at intervals of two months. Folic acid was 
administered for a period of six months without evidence 
of haematological improvement; megaloblasts did not 
disappear from the marrow smears for several months, 
but were not evident just before the commencement of 
steroid therapy. On March 2, 1959, folic acid therapy 
was withdrawn and steroid therapy was commenced. 
Reticulocytosis and a rise in haemoglobin level were 
noted nine days later, and satisfactory haemoglobin 
values were maintained on small doses of prednisolone, 
which was withdrawn in September 1959. Within two 
months anaemia and reticulocytopenia became apparent; 
prednisolone therapy was recommenced in a dose of 
7-5 mg. daily and the haemoglobin value rose. At the 
age of 17 months, the child was of slightly less than 
average weight and height. She had a snub nose, 
widely-spaced eyes, prominent epicanthic folds and a 
moderately widely patent fontanelle. 

Comment: Anaemia was probably present at birth 
and progressed slowly. Marrow examinations revealed 
erythroblastic hypoplasia and associated megaloblastic 
changes which did not disappear for many months 
despite a prolonged course of folic acid therapy, but 
were not apparent at the stage when steroid therapy was 
commenced. The anaemia was corrected following 
steroid administration and recurred when the drug was 
withheld. 


Case 7. (Fig. 5) D.McC., a female infant, was born 
on May 18, 1958. Mild jaundice occurred in the first 
few days of life; pallor was noted at the age of 2 weeks, 
and became progressive. At the age of 5 months she 
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was admitted to this hospital, where investigation: 
revealed a severe anaemia, moderate macrocytosis anc 
reticulocytopenia. Pyuria was detected shortly after 
wards, and chemotherapy was successfully prescribed 
Bone marrow examinations revealed erythroblastic 
hypoplasia. After the administration of blood trans 
fusions, prednisolone was given in relatively smal 
quantities (7-5 mg. daily). Moderate anaemia witl 
fluctuating reticulocyte counts was present over the nex 
few months; in January 1959, the dose of prednisolone 
was increased to 10 mg. daily, and the haemoglobir 
reached a satisfactory level after several months. The 
dose of prednisolone was reduced to 2-5 mg. daily in 
May 1959, but by October anaemia had become marked. 
An increase in the dose of steroids was followed by 
correction of the anaemia. At the age of 20 months the 
child was well, but was less than the tenth centile in 
height and weight for her age. Blue sclerae and a 
moderately widely patent fontanelle were noted. The 
spleen was just palpable. Marrow studies at that stage 
revealed normal proportions of red cell precursors, 
some of which showed imperfect haemoglobinization. 

Comment: When relatively small amounts of pred- 
nisolone (7-5 to 5 mg. daily) were used initially, no 
impressive rise in haemoglobin values occurred. An 
increase in dosage was followed by correction of the 
anaemia over a period of several months. Relapse 
occurred when only 2:5 mg. of prednisolone were ad- 
ministered daily, and remission followed the institution 
of larger doses. Evidence for small stature was present 
before steroids were administered. 


Case 8. (Fig. 6) J.A., a female infant, was born on 
August 29, 1959. Pallor was noted at the age of 34 
months and she received a blood transfusion in January 
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Fic. 5.—Progress of D.McC. (Case 7). 
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Fic. 6.—Progress of J.A. (Case 8). For legend see Fig. 1. 


1960. Her feedings had consisted of a powdered milk 
mixture. She was transferred from the country to this 
hospital on February 4, at the age of 54 months, when 
severe normocytic normochromic anaemia was detected. 
Marrow examination revealed erythroblastic hypoplasia. 
From the day of admission for a period of three weeks 
mild diarrhoea was present. After the administra- 
tion of a blood transfusion on February 4, prednisone 
was given in a dose of 15 mg. daily without -haemato- 
logical response; after three weeks of therapy the dose 
was increased to 20 mg. daily, and within four days 
reticulocytosis and a rise in haemoglobin values occurred, 
which continued for three weeks. The haemoglobin 
level subsequently fell, and reticulocytopenia was noted 
frequently. Marrow studies on two occasions demon- 
strated predominantly megaloblastic erythropoiesis with 
defective normoblastic maturation. Folic acid (30 mg. 
laily) was administered in addition to prednisone; 
a secondary reticulocytosis and rise in haemoglobin 
values occurred within a few days and continued while 
ine dose of steroids was maintained. Marrow studies 
ufter 10 days of combined therapy revealed considerable 
‘mprovement. Megaloblasts were present in only small 
vroportions, but defects in normoblastic maturation were 
‘till evident. Hepatomegaly was present during the 
riod of observation, splenomegaly being noted only 
1 the initial stages of hospitalization. The child was 
.onsiderably dwarfed, and weighed only 10 lb. at the 
ge of 74 months. Physical features included short 
mbs, a short thick neck, and blue sclerae, her appearance 
»sembling that of a child with achondroplasia. How- 
ver, radiological examination revealed features con- 
istent with a congenital defect of osseous development, 
ut were not typical of any particular form of osteo- 


chondrodystrophy. Biochemical tests demonstrated no 
evidence of metabolic bone disease. 

Comment: The presence of dwarfism and skeletal 
anomalies suggests that the anaemia is congenital in 
origin. There is no reason to suspect that the osseous 
abnormality is affecting red cell production. Steroid 
therapy was associated with temporary haematological 
response when the dose was increased, but regression 
followed, and marrow examinations revealed megalo- 
blastic erythropoiesis. The administration of folic 
acid was associated with haematological remission and 
an improvement in the marrow picture. It is possible 
that the diarrhoea contributed to the folic acid deficiency. 


Discussion 

Clinical Features. All eight patients presented 
with severe anaemia at ages varying from 8 weeks 
to 18 months. Five were female and three were 
male. Most of the infants had been well previously, 
apart from progressive pallor, which was noted in 
the first month of life in three patients. Gastro- 
intestinal symptoms were common when the anaemia 
became profound. Hepatosplenomegaly was present 
in three patients (Cases 1, 3 and 8), two of whom 
(Cases | and 3) had received numerous transfusions. 
Splenomegaly alone was noted at some stage of the 
disease in two other patients (Cases 6 and 7). 
The size of the spleen varied, and was not related 
to the haematological status of the patient. Various 
physical anomalies were noted in this series, of which 
the commonest was dwarfism (considerably less 
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than the tenth centile for age in height and weight) 


in five patients. Three of these five children had 
additional major anomalies, which included gross 
urinary tract malformations, exomphalos and a 
webbed neck, and a generalized skeletal abnormality. 
Additional features, of doubtful significance, were 
prominent epicanthic folds in two children, a wide 
fontanelle in two, blue sclerae in three, and inverted 
nipples in three children. 


Aetiology. It was not possible to attribute the 
anaemia to any extrinsic factors either before or 
after birth. Only one mother (of Case 6) had any 
recognizable illness during pregnancy (hyperemesis, 
toxaemia, and a moderate antepartum haemorrhage) 
or was exposed to any unusual physico-chemical 
hazards (chest radiograph at six weeks’ gestation; 
administration of chlorotkiazide and reserpine in 
the last month of pregnancy). No history of any 
blood disorders in the families was obtainable. The 
blood groups of the mothers and patients are 
included in Table 1; it is extremely unlikely that 
isoimmunization was related to red cell depression 
in five of these infants (Cases 2, 4, 6, 7 and 8). The 
associated physical anomalies and the onset of 
anaemia early in life provide supportive evidence 
that the disturbance of erythropoiesis is congenital. 
Although cases have been reported (Burgert ef ai., 
1954; Kass and Sundal, 1953; Rubell, 1942; 
Diamond and Blackfan, 1938) with associated 
neutropenia or thrombocytopenia, suggesting super- 
ficial resemblance to Fanconi’s pancytopenia with 
multiple skeletal defects, erythroid hypoplasia 
appears to be a distinct entity. Steroid therapy has 
not proved to be an effective form of therapy in 
Fanconi’s anaemia, whilst in erythroid hypoplasia 
of infancy the haematological response is often 
dramatic. There is a tendency to spontaneous 
remission in recorded cases with increasing age, 
and it is possible that the elaboration of sex hor- 
mones may be responsible. The benefit occasionally 
derived from splenectomy in childhood (Case 7 of 
Heaton, Crosby and Cohen, 1957), and in adult 
life (Loeb et al., 1953) may be evidence of a further 
hormonal factor affecting erythropoiesis. Radio- 
logical examination of the chest failed to reveal the 
presence of a thymic tumour in any patient in the 
present series. 


Peripheral Blood Picture. The most prominent 
haematological findings were profound anaemia 
and absence of reticulocytosis. In seven patients 
the haemoglobin value on the first admission to this 
hospital was less than 4 g. per 100 ml. The red 
cells were usually of normal morphology, although 
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moderate macrocytosis was noted in some infants 
Reticulocyte counts of 50,000 cells per c.mm. o 
less were present in the five patients in whom thes: 
were performed initially, and in all patients reticulo 
cytopenia was demonstrated at subsequent examina 
tions. Neutrophil counts were occasionally at th: 
lower limit of normal in three children (Cases 3, < 
and 8), and thrombocyte counts were moderatel: 
reduced at some stage in three patients (Cases 1, : 
and 8). Macrocytosis and reticulocytosis were seei 
during steroid therapy; however, macrocytosis wa: 
not marked in one patient (Case 8) whose marrov 
demonstrated profound megaloblastic erythro 
poiesis. 


Bone Marrow Studies. The bone marrow studie: 
showed considerable variation. Before the use o! 
steroid therapy, the following findings were noted: 
erythroblastic hypoplasia alone in four patients 
(Cases 1, 4, 7 and 8); erythroblastic hypoplasia with 
associated megaloblastic changes in one (Case 6): 
variable combinations of erythroblastic hypoplasia, 
normal erythroid proportions, and defective normo- 
blastic maturation in two (Cases 2 and 3); and 
normal or increased erythroid proportions with 
defects of normoblastic maturation in one child 
(Case 5). Progress marrow studies were performed 
during steroid therapy in six patients (Cases 2, 3, 4, 
5, 7 and 8). Improvement in the marrow picture 
was noted in four patients (maturation defect less 
marked in Cases 2 and 5; minor defect in Case 7; 
normal marrow in Case 4), but in two children 
(Cases 3 and 8) megaloblastic erythropoiesis and 
defective normoblastic maturation were detected 
in the early stages of steroid therapy; these abnor- 
malities were much less prominent two weeks after 
the additional administration of folic acid or vitamin 
B,.. The bone marrow of three children was 
examined when haematological relapse occurred 
following the cessation of steroid administration; 
in two patients (Cases 4 and 5) the picture was nor- 
mal, and in one child (Case 3) bizarre normoblasts 
and occasional megaloblasts were detected in the 
smears. 

Despite these variable features, some pattern 
emerged during the study of progress marrow 
examinations. When erythroblastic hypoplasia was 
present, the morphology of the red cell precursors 
was usually normal; when erythroid proportions 
were normal or increased, defects of maturation 
became apparent, and were usually most marked 
at the late normoblast stage. The marrow picture 
improved after the administration of steroids, 
except in two instances where active erythropoiesis 
appeared to unmask a latent deficiency of folic 
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ac d or vitamin B,.. The administration of these 
la er agents with steroids was associated with 
ha -matological improvement. 


)ther Laboratory Investigations. Blood urea 
le.cls showed transient elevation in two patients 
(Cases 5 and 7); the results are not available for 
Case 1. Pyuria was detected in three children 
(Cases 1, 5 and 7) and was transient in two (Cases 
5 and 7); the duration of the anaemia excluded 
the possibilities of chronic azotaemia or infection 
as major aetiological factors. The direct Coombs’ 
test’ was negative and the serum bilirubin level 
was within normal limits in all patients where these 
tests were performed (see Table 1). A thymic 
tumour was not detected in the radiological exami- 
nation of the chest in any patients. 


Course and Therapy. Before the advent of steroid 
therapy, the only consistent benefit in these patients 
was derived from repeated blood transfusions. 
Spontaneous remissions occurred in two children 
(Cases 2 and 3) for periods as long as 14 months. 
Three patients in this series received more than 
25 blood tranfusions, and the remainder at least two. 
The only child who died (Case 1) received 82 litres 
of blood, and was found to have extensive haemo- 
siderosis at autopsy. 

Steroid therapy was administered to seven patients, 
and was associated with haematological improve- 
ment in all. In one (Case 2). intensive therapy for 
three weeks failed to induce haematological im- 
provement, and a transfusion was administered. 
Steroid administration was continued subsequently 
and she has remained in haematological remission 
for over 14 months. As spontaneous remissions 
had occurred previously for periods as long as 
14 months, it is possible that her present satisfactory 
state may be unrelated to steroid therapy. Of the 
other six patients, none has required transfusions 
since the time when steroids were first administered, 
representing intervals of 25, 37, 29, 13, 18 and 
two ard a half months. There is no doubt that 
steroid therapy was effective, as haematological 
remission occurred on five occasions in one child 
(Case 4), and in other patients (Cases 3, 5, 6 and 7) 
hematological relapse developed when the drug 
\W s withdrawn or reduced in dose, to be followed 
b remission with the reinstitution of adequate 
tl srapy. In general, amounts equivalent to 20-30 
n :. of prednisolone daily were sufficient to initiate 
ii creased red cell production, and such a response 
s usually evident within four to 11 days. In two 
tients (Cases 5 and 8) reticulocytosis and a rise in 
emoglobin levels did not appear until the dose 
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was increased, when signs of red cell regeneration 
became apparent in four to five days. The nature 
of this response suggests that the adjustment of 
steroid dosage may be critical, although one cannot 
exclude the possibility that this form of therapy 
may be required for several weeks to induce effective 
erythropoiesis. 

Numerous megaloblasts were noted in marrow 
examinations of two children (Cases 3 and 8) during 
steroid therapy, and reversion to normoblastic 
erythropoiesis followed the additional administra- 
tion of folic acid and vitamin B,,. In one (Case 8), 
megaloblastic erythropoiesis was very marked, and 
a well-defined haematological response followed 
the use of folic acid. In the other patient (Case 3), 
megaloblastic erythropoiesis was present to a lesser 
degree, and haematological improvement after the 
administration of vitamin B,., folic acid and pred- 
nisolone was less dramatic; moreover, the daily 
dose of prednisolone administered during the critical 
period was considerably smaller than that used to 
induce the first remission two years earlier. The 
progress of J.A. (Case 8) is similar to that of the 
child described by Arrowsmith et al. (1953). When 
a suboptimal haematological response follows an 
adequate trial of steroid therapy, it seems advisable 
to perform further marrow examination to exclude 
the possibility of megaloblastic erythropoiesis; in 
Case 8 there was little evidence of macrocytosis in 
the peripheral blood picture. 

Maintenance steroid therapy was usually effective 
when amounts equivalent to 5-10 mg. of predniso- 
lone were administered daily, and was associated 
with no harmful side-effects. Relapse occurred 
within a few weeks or months in five patients 
(Cases 3, 4, 5, 6 and 7) when the drug was with- 
drawn or drastically reduced in dosage, so that 
prolonged maintenance therapy or intermittent 
therapy was required. It is likely that the intervals 
between relapse will become longer with increasing 
age, as suggested by the progress of Case 4. The 
longest period of observation of a patient with 
steroid administration is three years (Case 4). 

It has been suggested (Gasser, 1957; Smith, 1959) 
that steroid therapy is of little avail when trans- 
fusion haemosiderosis has developed. Only one 
of the present group of patients could be considered 
unduly refractory to treatment (Case 2), although 
only two patients (Cases 2 and 3) had received many 
blood transfusions before steroid therapy was tried. : 

A variety of therapeutic regimes was adopted for 
patients in this series. It is suggested that blood 
transfusions be administered on the initial two or 
three occasions when anaemia develops. In doing 
so, it should be possible to assess the nature of the 
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disease and the intervals between transfusions 
which may be required. Moreover, haematological 
remissions may occur for long periods, as illustrated 
in Cases 2 and 3. Steroid therapy may be instituted 
subsequently, and it is convenient to continue 
maintenance treatment for a period of six to 12 
months, at the end of which time the patient’s 
requirements may be judged according to haemato- 
logical progress. High doses of steroids may be 
required for several weeks to induce haematological 
remission, and the reason for therapeutic failures in 
other case reports may be in the administration of 
inadequate initial doses of steroids. Suboptimal 
haematological response during steroid therapy 
should prompt investigation into the possibility 
of megaloblastic erythropoiesis. 


Summary 

The literature concerning erythroid hypoplasia 
in infancy and childhood is reviewed briefly, and 
the details of eight further patients are presented. 

All children developed a severe aregenerative 
anaemia at ages varying between 8 weeks and 
18 months. A high incidence of associated physical 
anomalies was noted in this series, and included 
dwarfism, urinary tract malformations, exomphalos, 
skeletal abnormalities and webbed neck. The 
association of these anomalies with the onset of 
anaemia early in life provides supportive evidence 
that the aetiology of the anaemia rests in a con- 
genital defect of the erythron. 

Bone marrow studies revealed considerable 
variation. Erythroid elements were present in 
decreased, normal or increased proportions, and 
defects of normoblastic maturation were noted at 
some stage in several patients. During steroid 
therapy the marrow picture showed improvement 
in four patients, but megaloblastic erythropoiesis 
became prominent in two other children, and 
haematological improvement followed the additional 
administration of folic acid or vitamin By». 

One patient died; the remainder are still living. 
Spontaneous remission for long periods occurred in 
two patients before the advent of steroid therapy. 
Steroids were administered to seven children, of 
whom six received definite, and one possible 
benefit. 

High doses of steroids for several weeks may be 
required to induce haematological remission; sub- 
optimal responses to adequate therapy should sug- 
gest the possibility of megaloblastic erythropoiesis. 

A method of management of these patients is 
triefly outlined. 


I wish to express my gratitude to Dr. R. D. K. Reye 
for his suggestions and interpretation of the bone 


marrow slides; to Professor Lorimer Dods for his advice 

and encouragement; to Drs. S. E. L. Stening, M. °.. 
Edwards, S. E. J. Robertson and J. Alexander for the ir 
encouragement and permission to publish the cae 
histories; to my colleagues and members of the Depa :- 
ment of Pathology. 
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RED CELL CHOLINESTERASE IN INFANCY AND 
CHILDHOOD* 


BY 


DAVID BURMAN?t 
From the Hospital School for Handicapped Children, State University of Iowa, U.S.A. 


(RECEIVED FOR PUBLICATION NOVEMBER 30, 1960) 


Little information is available on the erythrocyte 
cholinesterase levels in infancy and childhood. 
Sabine (1955) found it to be within the normal adult 
range for 18 children aged 3 months to 18 years, 
but in seven infants under 15 days of age the values 
varied from 57 to 75% of the mean adult value. 
Oka (1954) found a mean level similar to adults 
in 12 children aged 4 to 14. Jones and McCance 
(1949) estimated the red cell cholinesterase in the 
cord blood of 24 infants and compared it to that 
in 11 adults. The mean cord blood level was 61% 
of the adult mean. Pritchard and Weisman (1956) 
obtained a similar result in their 16 cases. 

This paper adds further data about infants and 
children and shows that the immature cells in cord 
blood contain more cholinesterase. However, even 
in severe erythroblastosis foetalis the level was not 
above the normal range. 

The method of estimating red cell cholinesterase 
and its range in normal adults has been described 
previously (Burman, 1961). 


Observations 

The red cell cholinesterase was determined on 
blood from 58 children aged 2 to 19 years seen at 
the Hospital School. All these children had a mean 
corpuscular haemoglobin concentration above 30%, 
and most of them suffered from a chronic neuro- 
logical disorder for which they were having in- 
patient care. The mean and standard deviation 
of the 58 cases was 9:57 + 1:06 units per ml. 
red blood cells with a standardized range (mean 
+ 2 §.D.) of 7-45 to 11-69 units. There was no 
significant difference between the sexes and no 
correlation with age (Fig. 1). The negative cor- 
relation with haemoglobin content (r = —0-3010) 
was significant at the 5% level and with the mean 
corpuscular haemoglobin concentration (r 
—0-3614) at the 1% level. 


* This work formed part of an M.D. Thesis for the University 
of London. 

+ Present address: Paediatric Unit, St. Mary’s Hospital, London, 
W.2. 


Twenty infants under the age of 2 were studie:|. 
These infants were in-patients of the nursery of the 
Paediatric Department of the University Hospitais, 
Iowa City, and suffered from a variety of diseases. 
Many of them were anaemic with a low mean 
corpuscular haemoglobin concentration. The age 
distribution of these infants is shown in Fig. 2. 
No case aged 5 months or more had an activity 
below the normal adult range and no case aged 
2 months or less had an activity higher than normal 
cord blood. 

Samples of cord blood were collected from 57 
normal babies born in the Obstetric Unit of the 
University Hospitals between January and April 
1959. These infants were all singletons delivered 
per vaginam and all had a negative direct Coombs’ 
test. No abnormality was detected during their 
stay of about five days in the newborn nursery. 
Of the 57 specimens, 27 had clotted. No difference 
was found between the mean red cell cholinesterase 
content of the clotted and successfully heparinized 
specimens (t = 0-551). The mean cholinesterase 
activity of the 57 cases was 5-29 units per ml. red 
cells with a standard deviation of 1-09 units and 
a standardized range of 3-11 to 7-47 units. The 
distribution of these 57 observations is shown as 
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Fic. 1.—Red cell cholinesterase activity in 58 children aged 2 to 


19 years without haematological disease. 
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Normal Cord Blood 
Ne 


Erythrocyte Cholinesterase ( Units / ml. RBC } 


O 3 6 18 24 
Age in Months 


Fic. 2.—Red cell cholinesterase activity in 20 sick infants. 


a histogram in Fig. 3 and is ‘normal’. There is no 
difference between the sexes and no correlation 
with birth weight, haemoglobin concentration, 
packed cell volume, reticulocyte count and normo- 
blasts per c.mm. The negative correlation with 
the mean corpuscular haemoglobin concentration 
(r = —0-3949) was significant at the 5% but not 
the 2% level. 

Partial haemolysis of cord red cells was performed 
by adding 1 ml. washed red cells (packed cell 
volume = about 0-50) to 5 ml. 0°36 or 0°32% 
saline. The mixture was inverted five times and 
allowed to stand for 10 minutes. The cells resistant 
to haemolysis were then washed twice with physio- 
logical saline and their cholinesterase content 
determined. The degree of haemolysis was esti- 
mated by comparing the haemoglobin concentration 
of the supernatant with that of a similar tube in 
which complete haemolysis had been produced by 
distilled water. In view of the changes in red cell 
volume which occur when red cells are exposed 
to hypotonic saline, the cholinesterase is measured 
in terms of haemoglobin. The results of six experi- 
ments are shown in Table 1. The cholinesterase 
afer haemolysis was higher in every case. The 
ean difference of the six observations before and 
‘er haemolysis was 6°32 units. This can be 
mpared with the experimental error of the estima- 
mn by a ‘t’ test. The standard deviation of the 
Terence of two estimations due to experimental 
‘or was calculated by multiplying the standard 
viation of duplicate estimations (0-72 units per 
am haemoglobin) by the square root of 2. The 
jue of ‘t? was 6:2083. With 5 degrees of freedom, 
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Mean= 5.29 = 
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Red Cell Cholinesterase (Units/ml. Red Cells) 


Fic. 3.—The distribution of the red cell cholinesterase activity in 
cord blood from 57 normal infants. 


this is significant at the 1% level. The correlation 
between the percentage of haemolysis and the 
increase in red cell cholinesterase (r = +0-8134) is 
significant at the 5% level. 

The red cells were separated by centrifuging the 
heparinized blood at 3,000 r.p.m. (1,500 g.) for 
10 minutes. The top and bottom layers were then 
separated and each layer washed three times in 
physiological saline. The cholinesterase was esti- 
mated on both samples and a specimen of washed 
red cells which had not been centrifuged. The 
cholinesterase was measured in terms of haemoglobin 
because centrifuging separates cells of different 
densities and different volumes. The results of five 
experiments are shown in Table 2. The cholin- 
esterase of the cells in the upper layer was higher 
than that before centrifuging in every case. The 
mean difference was 3-20 units and this differed 
significantly from the experimental error(t = 3-1434; 
df = 4; p <0-05). The mean cholinesterase of 


TABLE 1 


EFFECT OF PARTIAL HAEMOLYSIS OF ERYTHROCYTES 
FROM CORD BLOOD UPON CHOLINESTERASE CONTENT 
OF CELLS WHICH ARE NOT HAEMOLYSED 


Degree Cholinesterase (units per g. Hb) 
Strength of 
Case of Haemo- Before After 
No. Saline lysis Haemo- Haemo- | Difference 
(%) lysis lysis 
1 0: 46 17-3 24:2 6-9 
2 0-36 54 21°3 25-7 4:4 
3 0-36 21 16:9 20-9 | 4:0 
4 0-32 73 | 22:7 31°4 8-7 
5 0-36 49 21-0 26°8 | 5-8 
6 0: 67 21-0 29-1 | 8-1 


o* 
3 
|. =. ( 
2 
ge 
20 
1 2 to 


364 


TABLE 2 
CHOLINESTERASE CONTENT OF RED CELLS OF CORD 
BLOOD AFTER CENTRIFUGAL SEGREGATION 


| 
Red Cell 


Case No. | Fraction Cholinesterase | Difference 
| (units per g. Hb) | 
Upper 17:2 + 2:5 
1 | Unseparated 14-7 } 
Lower 13:5 — 1:2 
Upper 23-9 + 4-2 
2 Unseparated 19-7 
Lower 20-0 + 0:3 
Upper 21-3 + 3-7 
3* | Unseparated 17:6 
Lower 13-4 — 4-2 
| Upper | 19-7 + 1°5 
4 Unseparated 18-2 
Lower 17-7 — 
Upper + 4-1 
Unseparated 19-7 
| Lower 19-8 + 0-1 


* Case of erythroblastosis foetalis. 


the lower layer was 0-90 units less than the mean 
of the unsegregated samples; this difference was not 
significant (t — 0-8841). In two cases the lower 
layer had more cholinesterase than the original 
specimen, but these differences were within experi- 
mental error. 

The cord blood from 11 cases of erythroblastosis 
foetalis was studied. Nine of these cases were due 
to Rh incompatibility and two to ABO incom- 
patibility. In all the Rh cases, the mother’s serum 
contained antibodies and the direct Coombs’ test 
was positive in cord blood. All the cases had at 
least one exchange transfusion except one case 


TABLE 3 


RED CELL CHOLINESTERASE IN NINE CASES OF 
ERYTHROBLASTOSIS DUE TO RH AND TWO 
TO ABO INCOMPATIBILITY 


Haemoglobin Reticulocytes Units of 


Case No. Concentration Red Cell 
(g./100 ml.) (%) _ Cholinesterase 
Rh Incompatability: 
1 12°5 12-1 6°6 
2 8-4 32-5 5-3 
3 6:0 53-3 4°8 
4+ 10-0 3:7 6:0 
14-1 5-1 6-4 
6 Specimen clotted 
but infant severe- 
ly affected 5-6 
7* 15-0 3-8 3-8 
8 Specimen clotted 
but infant severe- 
ly affected — 6:0 
9 15-5 5-1 5:5 
ABO Incompatibility: | 
10 16:5 4:9 3-2 
11-6 | 12:7 | 5-0 


* Required no treatment. 
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which required no treatment. ABO haemolyti: 
disease was diagnosed if the mother was group © 
and the infant A or B, if the mother’s serum cor- 
tained a haemolysin against adult A or B cells, an 1 
if the infant showed signs of excessive haemopoies 5 
and developed jaundice within 24 hours of birt! . 
The results of the 11 cases are shown in Table -. 
All the values of erythrocyte cholinesterase wer: 
within the normal range. Of the nine cases due t») 
Rh incompatibility only two were below the norm: | 
mean and one of these was the mildly affected infar t 
who required no treatment. The mean cholir- 
esterase content of the nine cases of haemolytic 
disease was 5-56 units per ml. red cells, but this ‘5 
not significantly higher than the mean for normil 
cord blood. 


Discussion 


With the same method of estimating red ce'l 
cholinesterase, the mean and standard deviation in 
71 haematologically normal adults is 9-96+0-90 
units (Burman, 1961). These figures do not differ 
significantly from those found for the 58 children 
reported here. The two series can therefore be 
combined and the mean of the 129 observations is 
9-78 units with a standard deviation of 0-97. The 
red cell cholinesterase in cord blood is lower than 
in adults and only one case lies within the adult 
range. The mean cord blood level is 53% of the 
adult mean. This figure is in general agreement 
with, although a little lower than that found by 
Jones and McCance (1949), Sabine (1955) and 
Pritchard and Weisman (1956). The data in infancy 
recorded here are not reliable as many of the infants 
studied were both ill and anaemic, but the adult 
blood level appears to be reached between 3 and 
5 months of age and this agrees with the scanty 
data of Sabine (1955). It is at about this age that 
the red cell population changes from foetal cells to 
those produced after birth, so it is probable that the 
low cholinesterase content of cord cells reflects a 
difference between foetal and post-natal red cells. 

Cells which are relatively resistant to haemolysis 
have been shown to be young cells (Marks and 
Johnson, 1958). If whole blood is centrifuged, 
the top layer contains the younger cells (Borun, 
Figueroa and Perry, 1957). Both these manoeuvres 
with cord blood show that young cells contain more 
cholinesterase than mature cells and with partial 
haemolysis the rise in cholinesterase is proportional 
to the degree of haemolysis. Similar results have 
been found in human adults by Allison and Burn 
(1955) and in adult rats by Pritchard (1949). Many 
clinical observations also suggest that young cells 
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RED CELL CHOLINESTERASE IN INFANCY AND CHILDHOOD 


_ontain increased quantities of cholinesterase for 
~ high level is often found when there is a reticulo- 
¢ tosis (Meyer, Sawitsky, Ritz and Fitch, 1948; 
S.bine, 1951; Scudamore, Vorhaus and Kark, 
\-51: Sabine, 1959). In these circumstances, 
tie red cell cholinesterase should be increased in 
e:ythroblastosis foetalis, but this was not observed 
in the 11 cases studied, although several were 
severely affected with high reticulocyte counts. 


Summary 


The mean cord blood red cell cholinesterase is 
only 53% of the adult mean. The adult level is 
reached between 3 and 5 months of age. Young 
cord red cells contain more cholinesterase than older 
cells. In 11 cases of erythroblastosis foetalis the 
red cell cholinesterase was within the normal cord 
blood range. 


| am grateful to Dr. R. R. Rembolt for continual help 
and encouragement during this investigation. 
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PRIMARY MYOCARDIAL DISEASE IN INFANCY: 
CLINICAL ASPECTS 


BY 
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(RECEIVED FOR PUBLICATION NOVEMBER 7, 1960) 


Primary myocardial disease is a clinical group of 
disorders with some features in common. In- 
cluded in it are disorders in which the heart is mainly 
affected, with cardiomegaly and with suggestive 
or characteristic electrocardiographic changes; ex- 
cluded from it are congenital cardiac malformations 
and known systemic disorders with only slight 
cardiac involvement. The inclusion of cases is 
rather arbitrary: thus, anomalous L. coronary 
artery is included, even though it is a congenital 
malformation, and glycogen storage disease of the 
heart, calcification of the coronary arteries and 
possibly virus myocarditis are included, even though 
extracardiac lesions occur and sometimes pre- 
dominate. It is clear that the boundaries of the 
group will change, as more is learned of aetiology 
and pathology, but from the clinician’s viewpoint 
the grouping is convenient and useful. 

In a considerable proportion of published cases 
the diagnosis has been established only at autopsy. 
For this reason, and because primary myocardial 
disease is commonest in infancy, a broad clinical 
description of the group is presented, based on data 
from 27 infants (Table 1). Differential diagnosis of 
disorders within the group is discussed, particularly 
in relation to effective treatment. 


The Present Series 
All the patients were under 1 year of age when 
first seen. Thirteen were examined personally; 
records, investigations and autopsy specimens of 
the remainder were contributed by colleagues. 


TABLE 1 
27 INFANTS WITH PRIMARY MYOCARDIAL DISEASE 


Myocardial Disease 


Glycogen storage disease of heart 
Coronary artery calcification 
Aberrant left coronary artery 
Myocarditis 
Endocardial fibroelastosis 1 
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Twenty-one of the 27 died, and in all these autopsy 
was carried out. 

In the infant with glycogen storage disease of 
the heart the clinical diagnosis was made, and 
confirmed by muscle biopsy, at 3 months of age. 
Death occurred at 6 months. Calcification of the 
coronary arteries was found microscopically at 
autopsy in an infant, 3 months old, who died within 
a few hours of admission to hospital with acute 
bronchopneumonia. The mother’s blood gave 
positive reactions to tests for toxoplasmosis. The 
diagnosis of aberrant left coronary artery was made 
in three of four cases during life; one of the patients 
survives, at the age of 2 years. Five of six infants 
with myocarditis died; the surviving one is alive 
and well at 2 years of age. Two presented with 
paroxysmal tachycardia; in one the diagnosis of 
primary myocardial disease (possibly endocardial 
fibroelastosis) had been made clinically; the remain- 
ing three died with acute heart failure before investi- 
gations could be carried out. Of the cases diagnosed 
as endocardial fibroelastosis, nine had been diag- 
nosed in life; four of these survive and are now 
2, 2, 3 and 8 years old respectively. 


Clinical Picture 


Family History. A family history of a similar 
disorder is sometimes obtained in children with 
glycogen storage disease of the heart or with endo- 
cardial fibroelastosis. In the present series two 
infants with endocardial fibroelastosis were cousins; 
the sibling of another probably died of the same 
disorder. 


History. In most cases the description obtained 
was of a persistent or episodic disorder, usually 
of a few months’ duration, beginning at 2 or 3 
months of age or even, in a few, during the first 
weeks or days of life. There was a history of 
laboured breathing, wheeziness, ‘chestiness’ or lung 
‘infections’, sometimes with slight cyanotic episodes. 
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PRIMARY MYOCARDIAL DISEASE IN INFANCY 


, xilure to thrive was common. A few infants had 
« ffered from unexplained bouts of vomiting. 

{n about one-third of the cases there was no 
; levant previous history, and the first attack was 
ute and fulminating. 


Examination. Three-quarters of all the cases 
were in heart failure when first examined. In these 
tuchycardia and tachypnoea were observed, and in 
nearly all moist sounds were audible in the lungs 
and the liver was enlarged. Oedema and distension 
of the neck veins were uncommon. Slight, or 
occasionally marked, cyanosis was observed in 
half the infants with heart failure. 

In all cases the heart was enlarged, whether in 
failure or not. The most useful method of detecting 
cardiac enlargement clinically was by palpation with 
a finger inserted under the xiphoid process. 

In one-quarter of the cases a soft, systolic murmur 
was audible, usually along the left sternal border. 


Investigations. In most cases radiograph of the 
chest was taken, and confirmed or revealed the 
cardiac enlargement. On radioscopy the left 
ventricle was sometimes seen to be predominantly 
enlarged, and cardiac pulsations were usually 
diminished. 

As a rule E.C.G. showed a left ventricular strain 
pattern (see below). Other investigations were 
carried out in some cases and included the following: 
Examination of the blood to exclude severe anaemia 
and leukaemia; blood culture when septicaemia 
was suspected; serological studies for coxsackie 
virus and toxoplasmosis; examination of the urine 
to exclude renal disease and medial arterial necrosis; 
serum transaminase estimations (in two cases of 
anomalous L. coronary artery, and two of endo- 
cardial fibroelastosis). In the cases included in 
this series such of these tests as were done were 
negative (unfortunately, toxoplasma investigations 
were not carried out in the infant with calcified 
coronary arteries, in whom they might have proved 
positive). 


Diagnosis and Differential Diagnosis 


The first stage in diagnosis is usually the detection 
c° cardiac enlargement and, as a rule, suggestive 
' C.G. changes in an infant with no significant 
¢.irdiac murmur and little or no cyanosis (except 
| »ssibly in a phase of severe heart failure). 

The next stage is the exclusion of congenital mal- 
| rmations of the heart and great vessels, and of 
* stemic disorders not principally affecting the heart. 

ible 2 groups conditions that may simulate 

imary myocardial disease, in older children as 


TABLE 2 
CONDITIONS EXCLUDED AT ALL AGES 


I. Cardiac Disorders: 


Congenital malformations of heart and great vessels 
Functional arrhythmias without demonstrable organic basis 
Tumours, e.g. rhabdomyoma, sarcoma, myxoma 


II. Systemic Disorders: 


Infectious 
(a) Bacterial, e.g. diphtheria, typhoid, pneumonia, septi- 
caemia, bacterial endocarditis 
(6) Virus. e.g. poliomyelitis, influenza, measles, varicella, 
mumps, glandular fever 
(c) Parasitic and fungus, e.g. toxoplasmosis, histoplasmosis, 
trichiniasis, coccidiomycosis 
Mesenchymal 
Rheumatic carditis, rheumatoid disease, disseminated lupus 
erythematosus and related diseases 


Endocrine and Metabolic 
Hyperthyroidism, cretinism, Cushing’s disease, progeria, 
gargoylism, beri-beri 

Haematological 
Leukaemia, haemolytic anaemias, abnormal haemoglobins 
severe iron deficiency 


Neuromuscular 
Friedreich’s ataxia, progressive muscular dystrophy 
Miscellaneous 


Renal disease, hypertension (essential, endocrine, encepha- 
litic, lead poisoning), arachnodactyly, carcinoid of intestine 


well as in infants. Exclusion can be attempted 
only as far as is practicable clinically, and is rarely 
complete even at autopsy. 

When the presumptive diagnosis of primary 
myocardial disease has been made, the next step 
is differential diagnosis within the group. At the 
present time six entities are usually included. 
Table 3 summarizes the main distinguishing features 


TABLE 3 
PRIMARY MYOCARDIAL DISEASE: DIFFERENTIAL 
DIAGNOSIS 


| 
Disorder | 


Diagnostic Features 


Group A: 

Glycogen storage disease of Muscles flabby; large tongue 
eart usual; E.C.G.: exaggerated LV 

Strain pattern; muscle biopsy 
shows excess glycogen 

Aberrant L. coronary artery ‘Anginal’ attacks with feeding or 
crying;* radioscopy may show 
aneurismal L. ventricle; E.C.G.: 
deep Q in leads I and V5 


Calcification of coronary 


Arterial calcification may be seen 
arteries 


on radiograph 


Medial necrosis of coronary Other congenital anomalies com- 


arteries mon; microscopic haematuria 
and other urinary abnormalities 

Group B: 
Myocarditis Congestive failure common; 


E.C.G. may show arrhythmias 

and low voltage 

Endocardial fibroelastosis Congestive failure common; 
E.C.G.: L. ventricular strain 

pattern usual 


* Similar attacks have been observed occasionally in coarctation 
of the aorta and in endocardial fibroelastosis. 
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(a) 
Fic. 1.—Endocardial fibroelastosis. 


(a) Chest radiograph at 4 months of age. (6) E.C.G. standard leads. 
(The patient is alive and well at 2 years of age.) 


in the clinical differential diagnosis; it also fore- 
shadows a sub-division according to the likely 
response to treatment (see further). 


Electrocardiographic Abnormalities. The E.C.G. 
changes warrant discussion because of their impor- 
tance in diagnosis. It should be emphasized, 
however, that diagnosis cannot be made without 
clinical and other examinations, for E.C.G. changes 
similar to those of primary myocardial disease may 
occur in other disorders (see Table 2). 


Endocardial Fibroelastosis. Primary endocardial 
fibroelastosis (not occurring in association with 
congenital malformations) illustrates the basic 
E.C.G. pattern of the group. This is an infantile 
left ventricular strain pattern (Fig. 1), usually most 
evident in the left precordial leads, though there is 
a considerable range of variations. 

Characteristically, the S-T level is depressed or 
elevated. The T wave tends to be small, iso- 
electric or inverted, especially in leads I, V; and Vz 
witk a horizontal heart or in leads II, JII, V; and Vz, 
with a vertical heart. In addition, there is usually 
a tall upright QRS, indicative of ventricular hyper- 
trophy, and often exaggeration of P waves which 
suggests auricular enlargement. 

The diagnosis of endocardial fibroelastosis is 
made by exclusion, if the basic E.C.G. pattern 
occurs with cardiomegaly and there are no specific 
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features to indicate other disorders. In some cases 
of isolated myocarditis, however, the E.C.G. pattern 
may be indistinguishable from that of endocardial 
fibroelastosis; the two disorders may occur together 
(as in one fatal case in the present series). It is 
important to bear in mind also that with endocardial 
fibroelastosis, particularly the acute, fulminating 
cases, the E.C.G. pattern may be atypical; while in 
more chronic cases the typical pattern may take 
time to develop. Thus, in one case in the present 
series minimal E.C.G. changes, originally of doubt- 
ful significance, became characteristic of fibro- 
elastosis three months later. 

In infants having digitalis the E.C.G. pattern of 
fibroelastosis may be mimicked in the absence of 
this disorder, or distorted if it is present. 

In glycogen storage disease of the heart, the E.C.G. 
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Fic. 2.—Glycogen storage disease of heart. 


(a) Chest radiograph at 3 months of age. (b) E.C.G. standard leads. 
(c) E.C.G. lead V5. 


changes may be so grossly exaggerated as to be 
diagnostic. A typical example is shown in Fig. 2 
(in which the voltages were reduced by one-third to 
permit recording), which bears a remarkably close 
similarity to the E.C.G.s of the few published 
cases. 

In most cases of aberrant left coronary artery 
the E.C.G. pattern is characteristic (Keith, 1959) 
and is similar to that of anterior myocardial in- 
farction in the adult. A typical tracing (Fig. 3) 
shows a deep Q wave, most marked in leads I and 
V;, together with S-T elevation and T wave inver- 
sion. In lead III S-T is depressed and T upright. 

In myocarditis the left ventricular strain pattern 
may also be seen, though the changes are inconstant 
and often minimal. Voltages may be low and 
variable and T waves flattened. Prolongation of 
the P-R interval, or some other conduction dis- 
turbance, is much commoner than in other forms 
of primary myocardial disease. In some cases 
arrhythmia is the predominant feature, clinically 
anc electrocardiographically. Thus, two cases in 
the present series were originally diagnosed as 
par >xysmal supra-ventricular tachycardia; in the 
fat-' case the region of the sino-auricular node was 
the site of a haemorrhage (Apley, Corner and 
Gi>son, 1955). 

i: medial necrosis and in calcification of coronary 
ari ‘ies the E.C.G. changes may be those of left 
ve: ricular strain, but are not specific (Rosenbaum, 
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Nadas and Neuhauser, 1953), and differential 
diagnosis depends on other investigations. 


Prognosis 
From the point of view of prognosis, the primary 


myocardial disorders may be divided into two 
groups (Table 3). 


Group A. The individual anomalies in this group 
are rare, but may be diagnosable in life (Table 3), 
unless investigations cannot be carried out because 
of the rapid course of the illness. In this group 
there is at present no effective treatment. Occa- 
sionally, however, an infant with aberrant L. 
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Fic. 3.—Anomalous left coronary artery. 


(a) Chest radiograph at 2 months of age. (b) E.C.G. standard leads. 
(c) E.C.G. lead V5. 
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coronary artery does survive into adult life.* Two 
of the cases in the present series were operated on, 
and various operations to correct the anomaly 
have been suggested (Apley, Horton and Wilson, 
1957), but so far without success. 


Group B. In the second and commoner group 
the prognosis is much better, but depends to a large 
extent on treatment. In this group, as compared 


* It has been stated that early death is inevitable if symptoms occur 
in infancy (Keith, 1959), but I have recently seen a girl aged 12 
(a patient of Dr. F. W. Brimblecombe), with the criteria of anomalous 
L. coronary artery, who was markedly breathless in infancy. 
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“LEAD 3 
(b) 


with the first, congestive cardiac failure is a pro- 
minent feature. It seems possible that it is the 
effective treatment of the congestive failure that 
permits eventual recovery from the underlying 
disease. 

When endocardial fibroelastosis is diagnosed, and 
the child recovers, doubts as to the diagnosis may 
be entertained. If a heart with severe, isolated 
endocardial fibroelastosis is examined after death 
it is difficult to believe that recovery in severe cases 
could ever be possible; yet infants with clinical and 
other findings indistinguishable from those of the 
fatal cases can and do recover. It could be assumed 
that the milder cases alone recover, but there is 
no conclusive evidence to support this. Alter- 
natively, it may be that those who recover were, in 
fact, suffering not from endocardial fibroelastosis, 
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bu from myocarditis or from some other clinically 
in. stinguishable disorder. These doubts cannot 
at »oresent be resolved; but since digitalis therapy 
m: prove effective in this group of disorders it 
she ild be prescribed, even if the diagnosis of endo- 
ca: lial fibroelastosis is accepted with reservations. 

\yriting of endocardial fibroelastosis, Keith and 
his co-authors (Keith, Rowe and Vlad, 1958), state: 
‘The prognosis more or less depends on recognition 
anc digitalis therapy.” Most of Keith’s cases 
survived, while his untreated or inadequately 
treated cases died. In Nadas’s (1957) series nearly 
half survived, almost all with digitalis therapy. 
In the present series four cases diagnosed as endo- 
cardial fibroelastosis and one diagnosed as myo- 
carditis survived; but a high proportion of the cases 
that succumbed were seen for the first time only 
when moribund. In two fatal cases recovery might 
have been possible: in one digitalis was discontinued 
soon after heart failure had been corrected, and in 
the other it was discontinued in error after three 
months. 

The prognosis depends not only on early, adequate 
and prolonged digitalis therapy, but also on other 
factors. Thus, the fulminating case may die within 
a few hours of the onset of symptoms, despite 
treatment; the mortality rate varies with the propor- 
tion of fulminating cases seen, and in the present 
series this was higher than the 25% described by 
Dennis, Hansen and Corpening (1953). A relapse 
after an initially good response to treatment is 
ominous. It is generally agreed that the mortality 
rate is higher if symptoms and signs of the illness 
occur in the first weeks or months of life, as com- 
pared with the end of the first year or later. 

In those infants in Group B who survive recovery 
is apparently complete. Cardiac function seems to 
be unaffected, the size of the heart gradually returns 
to normal, and the abnormalities in the E.C.G. 
disappear. The return to normal according to the 
present series, however, takes place over a period 
of years rather than months. 


Treatment 


Under this heading the disorders in Group B 
alene are considered here. Diagnosis should, if 
possible, be established before the patient is in 
ex remis, to give treatment its best chance. The 
es: ‘ntial of treatment is digitalization, and oxygen 
an antibiotics are usually given in addition. The 
ini nt’s distress may be alleviated if the head and 
sh ulders are propped up and maintained in this 
pe ition. Morphine, diuretics, a low salt diet and 
ste oids have also been given in some cases, but it is 
di’ cult to decide how much they help. 


In the treated cases in the present series digoxin 
was used. The oral digitalizing dose for infants is 
between 0:04 and 0-06 mg. per Ib. body weight; 
half the dose is given at once and the remainder in 
divided doses over the first 24 hours. If the patient 
is gravely ill an initial dose may be given parenterally, 
and should be half the calculated oral dose. The 
daily maintenance dose, given orally, is about 
one-quarter of the digitalizing dose. These figures 
are only guides: in children, as in adults, digitaliza- 
tion is an individual matter and the optimal dose 
for each patient can be determined only by careful 
observation. The digitalizing dose may be repeated 
if a good response has not occurred and there is no 
evidence of toxicity. In infants the only common 
clinical evidence of overdosage is vomiting, though 
coupled beats occasionally occur. A satisfactory 
response is judged not on E.C.G. changes but 
clinically, by slowing of the pulse, occasionally 
by disappearance of a gallop rhythm, and by im- 
provement in the infant’s general condition. The 
patient looks better, the respiration rate and raised 
temperature fall, the size of the liver decreases, and 
moist sounds in the lungs disappear. 

In endocardial fibroelastosis there may be a 
critical level for the dosage of digitalis. A little 
above the optimal level for the individual, vomiting 
may occur; a little below it, signs of cardiac failure 
persist. Since the weight of an infant increases 
so rapidly, the amount of digitalis may need to be 
increased proportionately in long-continued treat- 
ment. If the infant acquires an infection, or if 
heart failure recurs, the dose of digitalis should be 
increased promptly. 

Experience suggests that it is advisable to continue 
giving digitalis long after the acute illness has 
subsided. It seems a wise precaution to continue 
with digitalis for a year, then to reduce the dose 
before eventually omitting treatment. If a relapse 
or deterioration occurs at any time digitalis should 
be given for at least a year afterwards. 


Conclusion 


Primary myocardial disease is less rare than has 
been believed. The diagnosis can be made more 
frequently in practice if the clinical picture is familiar, 
if cardiomegaly is carefully sought, and if the value 
of electrocardiography in infancy is appreciated. 
The clinician’s task is important, despite the gaps 
in our knowledge of aetiology and pathology, 
for on diagnosis depends what may prove to be life- 
saving treatment. 


To Professors A. V. Neale and C. Bruce Perry, and to 
Drs. F. S. W. Brimblecombe, B. D. Corner, H. Jolly, 
D. Vulliamy and B. Webb, I gratefully acknowledge my 
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indebtedness for allowing me to see cases and for making 
records and material available. 


Addendum 


Since the above report was written, 12 cases of 
anomalous left coronary artery have been reported 
from the Johns Hopkins Hospital (Sabiston, 
Pelargonio and Taussig, 1960). After ligation of 
the anomalous artery, together with de-epilicardiaza- 
tion, three cases have survived (one to the age of 
4 years). 
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HYPERVITAMINOSIS D WITH OSTEOSCLEROSIS 


BY 


LOREN T. DEWIND 


From the Department of Medicine, University of Southern California, and the 
Orthopaedic Hospital Medical Center, Los Angeles 


(RECEIVED FOR PUBLICATION DECEMBER 12, 1960) 


Administration of vitamin D in high dosage 
produces extraosseous calcification, renal failure and 
usually hypercalcaemia, with a characteristic set of 
symptoms (Jeans, 1950). Its effects on bone have 
been alluded to in a number of publications (Jeans, 
1950: Ross, 1952; Debré, 1948; Anning, Dawson, 
Dolby and Ingram, 1948; Ross and Williams, 1939; 
Tumulty and Howard, 1942; Danowski, Winkler 
and Peters, 1945; Howard and Meyer, 1948; 
Freeman, Rhoads and Yeager, 1946; Thatcher, 
1931). In adults the characteristic roentgenologic 
bone finding is rarefaction. In children rarefaction 
is also reported, but with the additional finding of 
increased density of the zone of provisional calci- 
fication, and periosteal thickening (Ross, 1952). 

The following case report demonstrates that 
excess ingestion of vitamin D may be accompanied 
by a severe degree of osteosclerosis, which is rever- 
sible, in addition to its better known effects. 


Case History 
A 53-year-old white boy was admitted to the Ortho- 


paedic Hospital Clinic complaining of pain in the right 
' leg and flat feet. 


At the age of 3 he was considered 
elsewhere to have rickets on the basis of a ‘peculiar 
feeling to the bones of the skull’ and radiographs of the 
wrists. He was given two capsules of vitamin D daily, 
each containing 50,000 units, in addition to two table- 
spoons or more of cod liver oil and multivitamin drops. 
A few months after this he developed nausea and non- 
tender recurrent lumps the size of half a lemon, over both 
tibias. His physician prescribed vitamin C and the 
lumps disappeared. In addition to the vitamin therapy 
at heme, he was given a teaspoonful of cod liver oil daily 
at n-rsery school. After nine months of this therapy 


he became irritable, restless and nauseated, and the 
vitar:ins were stopped by the family. At the age of 
4}, ° Jiagnosis of rheumatic fever and anaemia was made 
and reatment was started with ferrous sulphate and 
sod: mn salicylate. His appetite was good, but he con- 
tinu. | to be irritable and restless, sleeping only five 
hour at night. During the ensuing year his refusal 
to p rticipate in school activities was ascribed by his 
teac’ -r to stiffness in the extremities. 

HK birth weight was 8 Ib. 8 oz. He was the son of a 
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young woman who was married and separated before 
the child was born. Labour and delivery were normal. 
He was breast fed for eight months. He sat at 5 months, 
stood at 10 months, and walked at 11 months. His 
first tooth erupted at 4 months. 

He was brought up chiefly by the mother’s parents, 
while the mother worked. At an early age he had a 
tonsillectomy, adenoidectomy and circumcision. He 
also had measles. 

Physical examination revealed an alert, hyperactive, 
well-developed and nourished white boy (Fig. 1). There 
was increased A-P diameter of the head with a suggestion 
of frontal and parietal bossing. The eyes, ears, nose 
and throat were normal. Dentition was normal, and the 
teeth appeared healthy. The thyroid gland was not 


Fic. 1.—The patient at 5} years of age. 
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palpable. The thorax showed beading of costochondr | 
junctions. The heart, lungs and abdomen showed ro 
abnormalities. The genitalia were normal for a boy of i. 
The testes were in the scrotum. 
The epiphyseal regions of the long bones were stoci y 
and broad. There was no tenderness or pain. The e 
was eversion of the os calcis and loss of the longitudin | 
arch bilaterally. There was some spasm of the le‘t 
rectus femoris muscle and 20-degree flexion contractur ‘s 
of the knees. The skin was clear. There were :o0 
palpable calcific deposits anywhere. There was a 
healed ecchymosis on the lateral aspect of the rig it 
| thigh. 
A complete blood count showed 3-70 million erythr.)- 
‘ cytes, 12:8 g. haemoglobin, 10,400 leucocytes, with 40 % 
polymorphs, 52% lymphocytes, 4% eosinophils, and 
4% transitional forms. Urine analysis showed pale 
yellow urine of specific gravity 1,005, acid reaction, no 
sugar, acetone, albumin or formed elements. Urine 
calcium was 0-19 g. in a 24-hour volume of 1,750 nil. 
Serum calcium was 17 mg. per 100 ml., phosphorus 
5-2 mg. per 100 ml., alkaline phosphatase 19 King- 
a Armstrong units, acid phosphatase 5-3 King-Armstrong 
Fic. 2.—Radiograph at initial examination. Note alternating bands Units, and protein-bound iodine 6-8 ug. %. Radio- 
of decreased and increased density at ends of radius and ulna. graphs showed generalized increase in density of the 
bones. Alternating bands of decreased and increased 
density were present in the metaphyses, best seen at the 
wrist (Fig. 2). The cortices of the metatarsals, meta- 
carpals, and phalanges were thickened. Metaphyseal 
areas were a little wider than usual and remodelling 
had not proceeded normally. There was some en- 
croachment on the medullary canals at the ends of the 
long bones and in the shaft, caused possibly by thickened 
cortex. The base of the skull and cranial vault were 
increased in density (Fig. 3). The petroclinoid ligaments 
were heavily calcified. Periarticular calcifications were 
present about the feet, hips, hands, ankles and shoulders. 
Kidney shadows were dense but not markedly so. The 
lumbar spine showed dense and square appearing 
vertebral bodies (Fig. 4). Intervertebral discs were not 
calcified. Soft tissue calcification or periosteal new bone 
could be made out along the sternum. 

A chest film made two years previously showed no 
abnormalities in the lung fields, and normal bone density. 
Films of the wrists and skull made one and a half years 
previously showed normal bone density (Figs. 5-6). 
Zones of provisional calcification were maintained. The 
epiphyseal lines were not widened. Bony maturation 
corresponded satisfactorily with the given chronological 
age of 4 years. The skull showed no abnormalities. 
There was no roentgen evidence of rickets. 

The family was instructed to stop administering 
vitamin D and presumably did so. They did not return 
for follow-up observation and care except sporadically, 
as he was under private care for general paediatric 
supervision. 

Radiographs were obtained at seven, eight and 10 
months after initial examination. An antero-posterior 
view of the pelvis after seven months showed a thin 
zone of decreased density about the pelvic bones, 
Fic. 3.—Skull showing generalized increase in density. probably representing new growth (Fig. 7). Femoral 
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3. 7.—Pelvis seven months after discontinuing vitamin D. 


Fic. 5.—Normal appearing bone structure at the age of 4, 


Fic. 6.—Normal appearing skull at the age of 4. 


‘ee 
Fic. 4.—Note the dense square-appearing vertebral bodies. : } 
j 
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Fic. 8.—Note new bone growth at ends of radius and ulna. 


arteries were seen to be delicately outlined by calcium. 
A month later, films of the wrists showed widened zones 
of relatively decreased density about the ends of the 
long bones, presumably representing bone laid down 


Fic. 9a.—Lower extremities at 5 years. 


since the patient was taken off massive doses of vitan in 
(Fig. 8). Periarticular calcification persisted. Bo y 
maturation was about 4 years, definitely retarded for 1 1e 
chronologic age of 6 years and 2 months. Two monihs 
later zones of lessened density were seen about ‘1¢ 
metaphyses adjacent to the knees and ankles (Fig. 9a). 

Fifteen months after our first examination, he was 
taken to his private paediatrician, who kindly provic 2d 
us with data concerning his course during the nxt 
several months. He was kept in hospital at this time 
because of fever, swelling of face and abdomen, aid 
haematuria, after an upper respiratory infection. {le 
had slight fever, tachycardia, a blood pressure of 180/120 
mm. Hg, and moderate oedema of face and abdomen. 
Treatment was instituted with strict bed rest, penicil-in 
and moderate salt restriction. Parenteral reserpine a7id 
‘apresoline’ (hydrallazine) were given for one week, wit 
a drop in blood pressure to 130/85 mm. Hg. An inter- 
current viral gastro-enteritis was followed by loss of 
facial oedema and ascites. Blood pressure remained 
between 130/90 and 110/80 mm. Hg without further 
hypotensive drugs. His weight had dropped to 40 |b. 
from 48-5 lb. on admission. His urine which had many 
red cells on admission, cleared to 20-25 per h.p.f. and 
he was discharged home. 


Radiographs during this period revealed bone density 
to be less than previously. Calcifications were present 
in the falx cerebri and tentorium. Periarticular calci- 
fications were still evident about the hips. The trans- 
verse diameter of the heart was at the upper limit of 
normal. Renal shadows were moderately dense. The 
tip of the 12th rib was apparently fractured. Bony 
maturation was about 4 years, compared with the 
chronological age of 6 years and 10 months. 

Laboratory studies during this period and for the 
next several months are tabulated (Table 1). The blood 
pressure remained near 120/90 mm. Hg on hypotensive 
therapy. The urine continued to show albumin, red 
blood cells and casts. The blood sedimentation rate 
and non-protein nitrogen remained elevated. 

The family did not follow the rigid routine of bed rest 
prescribed, and sent him to school without medical 
permission. 

When he was seen by the author one year after being 
in hospital under Dr. Woltmann, he was an alert, 7-year- 
old boy with a uraemic odour and marked pallor. 
Blood pressure was 190/130 mm. Hg. The fundus 
showed moderate crossing changes but no haemorrhages 
or papilloedema. Lungs were clear. The heart was 
enlarged to percussion and had loud tones of poor 
quality. There was a late diastolic sound suggestive 
of a presystolic murmur. The abdomen showed no 
abnormalities. There was no ascites or oedema. 
Skeletal survey by radiograph at this time showed 
continued loss of bone density (Fig. 9b). Bone of more 
normal density had been laid down since vitamin dosage 
had been discontinued. The overall decrease in density 
had been spectacular. Soft tissue calcifications were still 
demonstrated in the tissues about the hips. Chest film 
showed the heart to be moderately enlarged. The renal 
shadows had decreased in size and were increased in 
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HYPERVITAMINOSIS D WITH OSTEOSCLEROSIS 


TABLE 1 
LABORATORY FINDINGS DURING 1957 


| Non-protein | Sedimentation Rate 
Date | Urinalysis Haemoglobin Nitrogen (mm./hr) 
(1957) | (g./100 ml.) (mg./100 ml.) (Wintrobe) 
February 28 4+ albumin; 10-13 R.B.C.; 3-4 W.B.C.; many casts 12 76 40 
March 28 4+ albumin; 12-15 R.B.C.; 10-14 W.B.C.; many casts 13-4 76 | 44 
May 16 3+ albumin; 8-10 R.B.C.; 10-12 W.B.C.; granular | 
casts 13-4 72 39 
September 12 4+ albumin; 6-8 R.B.C.; 10-12 W.B.C.; granular 
| casts 10-7 103 92 


density, although no definite calcifications were identified. 
An electrocardiogram was within normal limits. Blood 
studies and urine analysis are tabulated (Table 2). A 
grave prognosis was given and a low protein diet omitting 
milk was advised. In spite of this, however, the family 
insisted he attend school if at all possible. The next 
few weeks saw development of widespread ecchymosis, 
oozing of blood from the nose, and increased depth of 
breathing with gallop rhythm. The family called in 
a physician living near them, who supervised his home 
care. He died soon after being readmitted to hospital. 


Autopsy. Autopsy revealed small amounts of fluid in 
the peritoneal and pericardial cavities. The heart 
weighed 268 g. The left ventricle measured 14 mm. in 
thickness. There were some atherosclerotic changes in 
the first part of the aorta. The coronary ostia were 
patent. Both lungs were dark red and firm posteriorly, 
appearing juicy, bloody, and mucopurulent on cut 
section. The gastrointestinal tract showed haemorrhagic 
spots in the stomach and first portion of the duodenum. 


There was an intestinal intussusception about 6:5 cm.. 


in length, approximately 90 cm. above the ileocaecal 
valve. The liver was abnormally heavy at 850 g. Cut 
surface showed fatty change. The spleen, pancreas and 
adrenals were normal. 

Both kidneys were embedded in a small amount of 


TABLE 2 
TERMINAL LABORATORY STUDIES 


Laboratory Studies | Findings 

Sp. gr. 1,012, pH 6-0, albumin 4+ ; 
sugar negative, 15-25 W.B.C., 
4-6 R.B.C., occasiona! epithelial 
cell, occasional broad coarse casts, 
occasional coarse granular cast, 
occasional broad W.B.C. cast 


Hb 5-9 g./100 ml., W.B.C. 10,900; 
polymorphs 65, lymphocytes 22, 
basophils 1, monocytes 9, eosino- 
phils 3, haematocrit 18% 

6:1 mg./100 ml. 

108 mg./100 ml. 


4-7 mEgq/litre 


Urinalysis 


Complete blood count 


Se: creatinine 
Blo od urea nitrogen 
Ser 


alkaline phosphatase 


8-0 Bodansky units 
9-2 mg./100 ml. (5-3 mEq/litre) 
8-4 mg./100 ml. (4-1 mEq/litre) 


Se -m inorganic phosphorus 


Se’ m calcium 


fat. The right kidney weighed 47 g. (normal 74 g.) and 
the left kidney weighed 53 g. (normal 75 g.). On cut sur- 
face the capsule stripped with difficulty. After removal 
of the capsule the surface of both kidneys appeared 
granular. The pelvis appeared normal. 

Lymphoid tissue was grossly normal. The thyroid 
showed cystic change. The parathyroid glands appeared 
normal. 


The bone marrow was deep red-brown in 


Fic. 9b.—Lower extremities at 7} years, showing course of sclerotic 
bony process. 
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Fic. 10.—Autopsy section of kidney. (x 73.) 


Fic. 11.—Autopsy section of bone marrow. 
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cc our. The brain was grossly normal, but was increased 
in weight to 1,365 g. The pituitary gland was normal. 

Jn microscopic section, the heart showed hypertrophy 
ar d coronary atherosclerosis. The lungs showed meta- 
st. tic calcification of the alveolar wall and peribronchial 
tissue. There was uraemic pneumonitis. The gastro- 
in.estinal tract showed haemorrhage in the small intestine 
and multiple metastatic calcification of gastric glands. 
There was minimal fatty change in the liver. Metastatic 
calcification was present in the adrenal glands, but not 
in the spleen or pancreas. The pathologist’s description 
of the kidney sections follows: 

‘Practically all glomeruli are fibrotic and there is very 
extensive atrophy of tubules. What glomeruli remain 
show at times adhesions and at times crescent formation. 
There is a marked interstitial fibrosis and inflammatory 
reaction with striking deposition of calcium throughout 
the renal parenchyma. Calcium is found in both 
cortex and medulla. At times it lies within tubular 
cells, at other times within glomeruli and most frequently 
appears to lie interstitially. There is extensive intimal 
proliferation of both small arteries and arterioles.’ 
(See Fig. 10.) 

The bone marrow (Fig. 11) showed osteoporosis. 
Parathyroid tissue was hyperplastic. 


Discussion 


Increased density of bone is seldom seen and 
always presents an interesting problem in diagnosis. 
The possibility of marble-bone disease was quickly 
dismissed when the serum calcium level was reported. 
It appeared highly likely that the excessive ingestion 
of vitamin D was the cause of his presenting com- 
plaints and striking findings. It is not possible to 
exclude hypervitaminosis A. Vitamins A and D 
are combined in most dose forms, and information 
regarding exact dose form is not available in the 
present instance. 

That the excess deposit of mineral is actually 
a result of excessive vitamin ingestion seems likely 
in view of the following considerations. First, the 
history and findings apart from the skeleton are 
consistent with the known syndrome of vitamin D 
intoxication. Second, the dose and duration of 
ingestion of vitamin D were greatly excessive. 
Third, reported cases of vitamin D intoxication 
with bone demineralization were mostly older 
people and patients with rheumatoid arthritis. It 
is plausible to believe that skeletal maturity does 
not favour deposition of mineral salts. Further- 
more, metabolic forces against skeletal mineraliza- 

on exist in rheumatoid arthritis, an inflammatory 
‘sease with catabolic, or at least anti-anabolic 
‘ect on bone and other supporting structures. 

It seems reasonable that a child’s growing skeleton 
\ ould react to a high concentration of circulating 
« lcium by incorporating it in the skeleton at areas 


379 


of epiphyseal and membranous growth. The dis- 
tribution of excess mineral deposit in long bones is 
consistent with this type of orderly deposition. 
Known actions of vitamin D relate to improved 
absorption of calcium and phosphorus, rather than 
to specific effects at the level of bone mineralization. 
Thus it should be possible to correlate skeletal 
calcification with the level of serum calcium. A 
study of the ionized calcium level would have been 
valuable. 

A striking parallel to the present case is seen in the 
cases reported as ‘idiopathic hypercalcaemia’ (Lowe, 
Henderson, Park and McGreal, 1954; Creery and 
Neill, 1954; Creery, 1953; Payne, 1952; Lightwood, 
1952; Fellers and Schwartz, 1958; Fanconi, Girardet, 
Schlesinger, Butler and Black, 1952). The main 
clinical and laboratory features are similar, except 
for the onset and duration, and the presence of the 
‘elfin facies’ and associated sequelae. 

An interesting feature of the present case is the 
prompt reversal of bone density on discontinuance 
of vitamin D therapy. This began before evidence 
of renal failure appeared. Later progressive bone 
demineralization should properly be ascribed to 
renal failure with accompanying acidosis. A finding 
supporting this view is the presence at autopsy of 
osteoporosis in the bone sections, representing loss 
of more than the expected amount of bone substance. 
Closer observation of calcium metabolism might 
have changed the outcome. It is known that renal 
damage secondary to hypervitaminosis D is rever- 
sible. The presence of a constant steady stream of 
calcium from bone to blood stream was undoubtedly 
responsible for progressive unrelenting renal damage. 
It was not possible to test the effect of cortisone or 
other drugs on the serum calcium level. 

The chief value of the present case report appears 
to be the demonstration of a mechanism for quan- 
titative increase in bone mineral in humans. Many 
interesting studies could be planned on similar 
cases. It is hoped that the report of this case will 
stimulate others to make further careful obser- 
vations in the rarely available similar situation. 


Summary 

A case report of a young boy who ingested large 
quantities of vitamin D over a period of one year 
demonstrates that reversible increase in bone 


density may occur, with severe calcinosis and fatal 
renal failure. 

The extent and distribution of the osteosclerosis 
differs from that reported in vitamin D overdosage 
in children and resembles somewhat the picture 
seen in the severe cases of ‘idiopathic hyper- 
calcaemia’. 
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I am indebted to R. S. Cleland, M.D., of the Children’s 
Hospital of Los Angeles for permission to reproduce 
microscopic slides and to paraphrase and quote from the 
autopsy report. Credit is also due to Richard Schreiber, 
M.D., of the Orthopaedic Hospital, for aid in describing 
x-ray findings. George R. Woltmann, M.D., of the 
Children’s Hospital staff was kind enough to provide 
data from his office files. 
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SYSTEMATIC VENTRICULOGRAPHIC STUDIES IN 
INFANTS BORN WITH MENINGOMYELOCELE AND 
ENCEPHALOCELE* 


THE INCIDENCE AND DEVELOPMENT OF HYDROCEPHALUS 


BY 


JOHN LORBER 
From the Department of Child Health, University of Sheffield 


(RECEIVED FOR PUBLICATION JANUARY 5, 1961) 


Increasing experience and the introduction of new 
techniques in the treatment of congenital hydro- 
cephalus demand its earliest possible recognition 
and knowledge of its natural history. By far the 
commonest type of congenital hydrocephalus is the 
one associated with a meningomyelocele or en- 
cephalocele. The presence of hydrocephalus in 
such infants should be suspected at birth, simply 
because the association is so common. 


Present Investigation 


An investigation was started on January 1, 1959, 
in the Children’s Hospital, Sheffield. Its first 
purpose was to determine the incidence and degree 
of hydrocephalus in infants who were born with 
meningomyelocele or encephalocele, and to relate 
this incidence to various clinical features. The 
second purpose was to determine what effect, if 
any, early operation on the meningomyelocele would 
have on the development of hydrocephalus, and to 
determine the prognosis for those who had no 
hydrocephalus at the first examination. Its third 
purpose was to include those infants, who were 
found to have a hydrocephalus, in a controlled 
therapeutic trial. This paper deals with the 
results of the first two aspects of the investigations. 


Methods 


‘nfants with meningomyelocele or encephalocele were 
sv sjected to full clinical examination. The main method 
0: investigation was ventriculography, which was often 
as ociated with dye penetration studies and sometimes 
w h pneumoencephalography. The term ‘hydrocephalus’ 
in this paper refers to the radiological diagnosis of a 
p hologically distended ventricular system on ventriculo- 
g ohy irrespective of any other feature. Ventriculo- 


Based on a paper delivered at a Joint Meeting of the Swedish and 
B. ish Paediatric Association in Uppsala, in September 1959. 
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graphy was performed through the right side of the 
anterior fontanelle. The depth of the cerebral cortex 
was measured by using a graduated needle for ventricular 
puncture. Thecerebrospinal fluid pressure was measured 
in millimetres of water, while the infant was lying 
placidly, with the help of a sweetened dummy. This 
was followed by an injection of 20-40 ml. of sterile air. 
Radiographs were then taken in different positions of 
the head, including the head down position, to outline 
the whole ventricular system, as far as possible. Hydro- 
cephalus was diagnosed if this system was unequivocally 
dilated, the angles of the lateral ventricles were rounded 
off, and the margins of the ventricles were convex. If 
hydrocephalus was found, it was arbitrarily graded into 
three groups. Grade | was the mildest, with considerable 
residual brain tissue, whereas in Grade III the cerebral 
cortex was, at the most, a few millimetres thick. Grade II 
fell between these two extremes (Fig. 1). 


Case Material 


This investigation is based on the study of 172 out of 
214 infants who had been born with a meningomyelocele 
or an encephalocele, and who were admitted to the 
Sheffield Children’s Hospital between January 1, 1959, 
and November 30, 1960 (Table 1). All were under 
9 months of age on admission. There were 86 boys 
and 86 girls. Eighty-five infants were admitted on the 
first day of their life, 39 were between 2 and 7 days old, 
25 were up to 8 weeks of age, and the last 23 were older 
(Table 2). These infants were admitted under the 
surgical care of Mr. Zachary, whose policy was to repair 
the lesion as soon as possible after admission. The 
excised segments were examined histologically by Dr. 
J. L. Emery. The diagnosis of meningomyelocele is 
based either on the presence of paralytic lesions in the 
segments involved by the spina bifida cystica or the 
presence of neural elements in the excised sac. Ina few 
of the older infants the meningomyelocele had already 
been repaired at other hospitals, before they were trans- 
ferred to us for the treatment of hydrocephalus. In 
58 infants the meningomyelocele or encephalocele was 
repaired during the first day of life, in 60 between the 
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Fic. 1.—Diagrammatic representations of Grades 1, 2 and 3 hydro- 
cephalus. 


TABLE 1 


214 CONSECUTIVE CASES OF MENINGOMYELOCELE AND 
ENCEPHALOCELE UNDER 9 MONTHS OF AGE 


(Admitted January 1959-November 1960) 


| No. of Cases 


Ventriculogram not performed: 
Died before or soon after operation on | 
meningomyelocele .. 30 
Recent admissions, awaiting ventriculography | 4 
Survived, over | year of age, no apparent | 
hydrocephalus 8 
Total 42 (20%) 
Ventriculogram performed: 
No hydrocephalus 30 
Hydrocephalus .. | 142 
Total 172 (80%) 
TABLE 2 
172 CASES OF MENINGOMYELOCELE AND 
ENCEPHALOCELE 
Age 
Ist Day| 2-7 1-8 8 Weeks 
| of Life | Days Weeks + 
On admission .. | 8 | 39 25 23 
Meningomyelocele repaired* | S58 60 26 18 
Ventriculogram | — | 4 126 42 


* Ten were not operated on. 
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second and seventh days, in 26 during the next sev:n 
weeks, and in 18 atalater date. In 10 infants no attem >t 
was made to repair the meningomyelocele (Table 2). 

Ventriculography was performed in 17 infants before 
the repair of the meningomyelocele, in 80 within thr2e 
weeks and in 75 more than three weeks after the operation 
(Table 3). Ventriculography was performed in 55% 
either before or at most three weeks after operatic n. 
Longer delays were usually due to late referral, tre 
meningomyelocele having been repaired elsewhere, or to 
post-operative illness, including meningitis, which delay 2d 
these investigations. In seven infants ventriculograp 1y 
was again performed on a later occasion. 

Forty-two other infants were admitted into hospi.al 
during the same period with spina bifida cystica; 30 of 
these died shortly after admission, and were never fit 
for ventricular studies. Eight were discharged from 
hospital soon after operation on their spina bifida 
cystica. None of these had paralytic lesions and there 
were no neural elements in the excised sac. They were 
all seen later and did not develop clinical hydrocephalus. 
These infants had a simple meningocele. Ventriculo- 
graphy was not ethically justifiable. Finally, four recent 
admissions have not yet reached the stage of ventriculo- 
graphy. These 42 infants are not included in this study. 


Results 


Ventriculography showed that 30 (17%) infants 
had either normal or only doubtfully enlarged 
ventricular systems and 142 (83%) infants had 
hydrocephalus (Table 4). Of these the hydro- 
cephalus was trivial (Grade 1) in six, but the large 
majority had more serious ventricular dilatation, 
this being extreme in 51 (30% of 172 cases). Table 3 
shows that the ventriculograms on infants who had 
no hydrocephalus were performed about the same 
interval after the surgical repair (average 25 days) 
as in those with hydrocephalus (average 29 days). 
The latter figure does not include 16 infants whose 
meningomyelocele was repaired after ventriculo- 
graphy, or not at all. 


Head Circumference Related to Hydrocephalus. 


Ventriculograms were performed on these infants 
irrespective of whether the size of their head was 
large or not at the time, and irrespective of whether 
there was fullness or bulging of the fontanelle, 
separation of the sutures or other signs of hydro- 
cephalus. Table 5 shows that the head circum- 
ference of the 30 infants who had no hydrocephalus 
at the time of the ventriculography was below the 
10th percentile at the time of examination in 20°,, 
it was within the normal range* in 63% and was 
slightly above the 90th percentile in 17%. In 
contrast to this, 61% of the infants with hydro- 


* For the purpose of this investigation the head circumference is 
regarded as normal if it falls within the 10th and 90th percentile. 
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TABLE 3 


TIN. ING OF FIRST VENTRICULOGRAM IN RELATION TO 
REPAIR OF MENINGOMYELOCELE 


| Ventriculography 
Result of All | 0-21 Days | 22 Days or | Aver- 
Veritriculogram Cases | Before After MoreAfter| age 
Repair Repair Repair 
No.| % | No.| % | No.| % | 
Normal 30 | | 3 | 6 | 37. | 25 
Hydrocephalus | 142 16 11 62 | 44 | 64 | 45 29* 
~~ Total | 172 | 17 | 10 | 80 | 47 | 75 | 43 


* Excluding 16 infants whose meningomyelocele was not repaired. 


cephalus had an enlarged and often considerably 
enlarged head at this stage. It is more interesting 
to note, however, that the head circumference was 
within the normal range in 48 of the 142 hydro- 
cephalic infants (34%) and in seven babies it was 
even below the normal in size, although the ven- 
triculogram showed a considerable degree of hydro- 
cephalus (Figs 2 and 3). The same data show that 
of the 92 infants whose head circumference was 
over the 90th percentile 87 (95°) had hydrocephalus. 
It is important to note, however, that of the 80 
whose head circumference at this stage was normal 
or below the normal range, 55 (69%) had ventriculo- 
graphic evidence of hydrocephalus (Table 6). It is 
clear from these figures that although an abnormally 
large head almost always indicates hydrocephalus, 
a normal or small head in infants with meningo- 
myelocele or encephalocele certainly does not 
exclude hydrocephalus which is present in almost 
two-thirds of such cases. 
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TABLE 4 
RESULTS OF VENTRICULOGRAPHY IN 172 INFANTS WITH 
MENINGOMYELOCELE 
(January 1959-November 1960) 
| No. % 
No hydrocephalus ive | 30 17 
{ Grade 1 nie 6 3 
Hydrocephalus {| Grade 2 se 85 50 
| Grade 3 51 30 
TABLE 5 
HEAD CIRCUMFERENCE AT TIME OF FIRST 
VENTRICULOGRAM 
Percentile 
Result of All Below 10th 10th-90th Over 90th 
Ventriculogram | Cases 
No. % | No. % | No. % 
No hydro- 
cephalus ..| 30 6 20 19 63 5 17 
Hydrocephalus. .| 142 7 5 48 34 87 61 
Treated ..| 61 2 22 37 
Control ..| 54 3 21 30 
Advanced ..| 27 2 5 20 


encephaloceles. The meningomyelocele was cer- 
vical in two, thoracic in 10 and sacral in 15. The 
lumbar segment was involved in 129 infants (75%). 
These included 48 thoraco-lumbar, 51 lumbar and 
30 lumbo-sacral meningomyeloceles (Table 7). 
The site of the encephalocele or meningomyelocele 


TABLE 6 


HEAD CIRCUMFERENCE AT TIME OF VENTRICULO- 
GRAPHY RELATED TO INCIDENCE OF HY DROCEPHALUS 


Percentile | Total No Hydro- Hydrocephalus 
Site of Meningomyelocele and Encephalocele and | — 
Incidence of Paraplegia Related to Hydrocephalus. 10th \ 55 (69%) 
One infant had an anterior encephalocele (pro- 48) 708%) 
truding through a cleft palate), and 15 had occipital 
TABLE 7 


RELATION OF SITE OF MENINGOMYELOCELE OR ENCEPHALOCELE TO INCIDENCE OF 
HYDROCEPHALUS ON VENTRICULOGRAPHY 


(January 1959-November 1960) 


Site of | All Cases | Hydrocephalus No Hydrocephalus 
Meningomyelocele 
or Encephalocele | No. | % | No. | % | No. | % 
*alatal Li 1 | | 1 | 
iccipital 5 | 11 a 
‘ervical | @ | 2 63 2116 | 37 
horacic 10 | | 3 
Yhoraco-lumbar .. a 48 | 28 | 46 | 96 | 2\ 4) 
Lumbar 51} 129 30; 75 44; 115 86; 89 7} 14 14; il 
umbo-sacral 30 | 17 J 23 j | 3) 5) 17 
All ee oe | 172 | 100 | 142 | 83 30 | 17 
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Fic. 2a and b.—Clinical photographs of an infant whose head cir- 
cumference was normal and who showed no other clinical evidence of 
hydrocephalus. 


had an important relationship to the incidence of 
hydrocephalus. The incidence of hydrocephalus 
according to the site of the lesion was as follows: 
thoraco-lumbar 96% (46 of 48), lumbar 86% (44 of 
51), lumbo-sacral 83% (25 out of 30), occipital 
73% (11 out of 15), thoracic 70% (seven out of 10) 


TABLE 8 


SITE OF MENINGOMYELOCELE AND ENCEPHALOCELE 
AND INCIDENCE OF PARAPLEGIA 


(January 1959-November 1960) 


No 
Paraplegia | Total 


No. % | No. 


Site Paraplegia 


Lumbar (including thoraco- H | | 
lumbar and lumbo-sacral)| 108 | 84 | 21 16 | 129 
All other sites. . 2 | 


All ..| 117 | 68 
| | 
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Fic. 2c and d.—Ventriculograms of the same infant on the same day, 
showing Grade 2 hydrocephalus and craniolacunia. 


and sacral 60° (nine out of 15). When the 
meningomyelocele involved the lumbar region the 
incidence of hydrocephalus was 89%, as compared 
with an incidence of 63° when only other sites 
were involved. 

Cases with lumbar involvement are not only 
associated with a higher incidence of hydrocephalus, 
but usually they also have more serious neurological 
defects. The incidence of paraplegia in this group 
was 84% (108 out of 129), as compared with 21°, 
in those 45 whose lesion did not involve the lumbar 
segments. Altogether 117 out of 172 infants had 
some partial or complete flaccid paralysis of their 
lower limbs (68°%) (Table 8). 

There was a close relationship between paraplegia 
and the incidence of hydrocephalus. Of 117 infants 
with paraplegia 109 (93%) had an associated hydro- 
cephalus, as compared with an incidence of only 
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6 % among 55 infants without paraplegia (Table 9). 
If these two sets of circumstances are combined 
(able 10) it is seen that if an infant had a lumbar 
n eningomyelocele with paraplegia, the incidence of 
ai associated hydrocephalus was 96% (104 out of 
1/8). If there was no paraplegia, or if the meningo- 
myelocele did not involve the lumbar segments, 
then the chance of hydrocephalus was much less. 
Of 64 such infants 38 (60%) had hydrocephalus. 


Prognosis. In this section those 115 infants will 
be considered who had been admitted up to and 
including March 1960. The survivors have been 
observed for a minimum of eight and a maximum 
of 23 months at the time of this analysis in December 
1960. 


F. . 3a and b.—Clinical photographs of another infant without 


clinical evidence of hydrocephalus. 


TABLE 9 


385 


RELATION OF PARAPLEGIA TO INCIDENCE OF HYDRO- 


CEPHALUS ON VENTRICULOGRAPHY 


(January 1959-November 1960) 


All Hydro- | No Hydro- 
Cases cephalus | cephalus 
No. % | No. | No. 
Paraplegia ool 68 109 93 
No paraplegia .. wat 2 32 33 60 3 
Total ..  ..| 172 | 100 | 142 | 83 | 


Fic. 3c and d.—Lateral views (one in the erect and one in the upside 
down position) of the same infant, on the same day, showing con- 
siderable dilatation of all parts of the lateral ventricles (Grade 2 


hydrocephalus and craniolacunia). 
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TABLE 10 


INCIDENCE OF HYDROCEPHALUS RELATED TO SITE OF 
MENINGOMYELOCELE OR ENCEPHALOCELE AND TO 


PARAPLEGIA 
All Hydrocephalus 
Site Paraplegia | Cases | 
| | (No.) | No | % 
Lumbar “ar + | 108 | 104 | 96 
9 5 
All other sites .. 63 
ime 34 22 J | 


(a) Infants with No Hydrocephalus. It was of 
considerable importance to watch the physical and 
mental development of those infants who did not 
have hydrocephalus at the time of the ventriculo- 
graphy. Of the 22 followed for eight months or 
more, none developed clinically detectable hydro- 
cephalus. One infant died at 8 months of age, 
and all the others are 1 year old or more. The 
head circumference at 1 year of age was slightly 
over the 90th percentile in three, it was normal (10th 
to 90th percentile) in 11 and it was only slightly or 
moderately below the 10th percentile in five. One 


of these infants had a most extensive thoraco- 
lumbar meningomyelocele which could be onl, 
partly repaired. Nevertheless, she has no para- 
plegia, and did not develop hydrocephalus. At 
1 year of age her head circumference was onl/ 
174 in. (43-5 cm.) (Fig. 4a and b). She had 1 
normal intelligence. 

Finally, three infants with occipital encephaloceles 
became obviously microcephalic. One of these died 
in another hospital at 8 months of age with bronchc- 
pneumonia. The autopsy was not detailed, but no 
evidence of hydrocephalus was found. The head 
circumference of the other two extremely retarded 
infants was only 16 in. (40-5 cm.) at 12 months of 
age. One of these has very poor vision, and the 
developmental quotient of both is well below 50. 
Only these three infants with occipital encephalocele 
had an intellectual defect. 

It would have been of great interest to repeat the 
ventriculogram in all 22 of these infants to prove 
that they did not develop hydrocephalus. In view 
of their good clinical progress this would have been 
unjustifiable. The ventriculograms, however, were 
repeated in three infants whose head circumference 


Fic. 4a and b.—A 12-month-old infant whose extensive thoraco-lumbar meningomyelocele could only partly be repaired, but who had 
a normal ventriculogram. No hydrocephalus had developed by 18 months of age. 
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Fic. 5a and b.—Ventriculograms of an infant with a lumbo-sacral meningomyelocele repaired when she was | day old. The ventriculograms 
were performed at 6 and 35 weeks of age respectively. 


exceeded the 90th percentile. None of them showed 
hydrocephalus at the second examination. Fig. 
5a and b shows the ventriculograms of such an 
infant with a lumbo-sacral meningomyelocele which 
was repaired on the first day of life. The first 
ventriculogram was performed at 6 weeks, and the 
second at 35 weeks of age. 


(b) Infants with Hydrocephalus. It is not within 
the scope of this paper to discuss in detail the outlook 
of the infants who had hydrocephalus. The natural 
history of their disease was influenced by various 
operative procedures, and more than half have been 
treated by a ventriculo-caval shunt. It is relevant, 
however, that 36 infants with hydrocephalus were 
not subjected to operative treatment immediately 
after ventriculography, but 11 were operated on 
later, because their head circumference showed a 
precipitous rise, well above the maximal normal 
range. There wefe only three infants in the 36 
whose head circumference remained within the 
normal range (8%) and six whose head circum- 


ference pattern rose only moderately above the 
90th percentile line (16%). All these had only 
slight or moderate hydrocephalus on ventriculo- 
graphy. Most of the moderate and all the severe 
cases of hydrocephalus showed a gross or precipitate 
increase in head size, resulting in obvious clinical 
hydrocephalus in 25 of the 36 (70%) before they 
reached their first birthday (Table 11). 


Discussion 

Before this study there were reports of large series 
of cases of spina bifida cystica (meningocele and 
meningomyelocele) and cranium bifidum (encephalo- 
cele) in which the site of the lesion was correlated 
with the incidence of hydrocephalus and in which 
the diagnosis of hydrocephalus was made either on 
clinical grounds or on autopsy evidence. The 
development of hydrocephalus either as a sequel 
to the operation on the meningomyelocele or in- 
dependent of such procedures has also been dis- 
cussed at length. 


TABLE 
HEAD CIRCUMFERENCE PATTERN OF INFANTS AFTER VENTRICULOGRAPHY 
Normal : 
Total Micro- Ist-9th Range 95th Grossly Died 
cephalic Percentile 10th-90th Percentile Enlarged Early 
Percentile 
nfants with no hydrocephalus . . ai 22 3 5 11 3 — _ 
nfants with hydrocephalus who were 
not operated upon... 36 
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Ingraham and Matson (1954) studied 1,433 cases 
of spina bifida cystica and cranium bifidum in the 
course of some 20 years. Of these, 187 were cases 
of encephalocele, 396 were considered to be simple 
meningoceles and 754 were meningomyeloceles. 
The proportion of simple meningoceles (in which 
the sac does not contain neural elements) was much 
higher than in the present series. The very low 
incidence of meningoceles in our material corre- 
sponds well with the series of Laurence (1960) 
who found only 9% of cases of meningocele in a 
series of 407 cases of spina bifida cystica seen in 
London. 

In this series the incidence of hydrocephalus, as 
shown by ventriculograms, was closely linked with 
the site of the meningomyelocele. This observation 
is similar to that of Laurence, who estimated that the 
overall incidence of hydrocephalus in his series was 
62% (based presumably on clinical signs and autopsy 
evidence). He too found that the incidence of 
hydrocephalus was highest when the meningo- 
myelocele involved the lumbar (80%) or thoraco- 
lumbar region (70°) and less common in purely 
sacral (50%) or thoracic (43%) lesions. Ingraham 
and Matson (1954) considered that internal hydro- 
cephalus was probably present in some degree in 
almost all patients with the Arnold Chiari mal- 
formation and that the hydrocephalus was of the 
communicating variety. 

There has been no conclusive evidence so far to 
show whether the hydrocephalus is an essential part 
of the developmental disorder, and is present at 
birth, or whether the hydrocephalus develops later 
during the first year of life possibly as a result of 
Operative interference or of meningitis resulting 
from an ascending infection. 

Macnab (1958), discussing 200 cases (a part of 
the 407 reported by Laurence in 1960), found that 
32% showed evidence of hydrocephalus at birth, 
in 16% the onset was between the 2nd and 3rd 
months and in 7% progressive hydrocephalus only 
became evident after about one year of observation. 
The criteria of the diagnosis of hydrocephalus 
were not stated, and it seems that the diagnosis was 
based on clinical evidence. Schaffer (1960) stated 
that many meningomyeloceles were associated with 
hydrocephalus at the onset, while in some infants 
hydrocephalus made its appearance early and pro- 
gressed speedily. 

Our findings indicate that hydrocephalus is 
frequently present in those infants whose head is not 
enlarged at the time and who show none of the other 
clinical signs which are accepted as evidence of 
hydrocephalus. We found this in 55 (39%) out of 
142 infants with hydrocephalus. A similar obser- 
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vation on a smaller scale was made 20 years ago 
by Shapiro and Tosti (1940) who found ventricul )- 
graphic evidence of hydrocephalus in six consec :- 
tive infants before the operation on their mening )- 
myeloceles and whose head circumferences wee 
normal at the time of the examination. 

The ventriculograms in this series were perform: d 
on very young infants, either before or very soca 
after the repair of the meningomyelocele or e'- 
cephalocele. No hydrocephalus developed su 
sequently in any infant who showed no hydr»- 
cephalus at this examination, in spite of the repair >f 
their meningomyelocele or encephalocele. It hs 
been shown that hydrocephalus, therefore, is <n 
integral part of the clinical syndrome and is probab:y 
present right from the beginning in all those infants 
who subsequently develop clinical signs of tiie 
condition. In a very few cases the hydrocephaliis 
remains subclinical throughout, but in the large 
majority this becomes manifest within the first two 
months of life. In view of these observations it is 
hardly necessary to discuss the mechanism of tie 
development of the hydrocephalus following opera- 
tive removal of the meningomyelocele. Neverthe- 
less, Ingraham and Matson (1954) may well be right 
in their judgment that in some cases of meningo- 
myelocele the associated Arnold-Chiari malfor- 
mation in which the cerebrospinal fluid circulation 
is impaired only to a minor degree, may be disturbed 
by removal of the meningomyelocele. The operation 
may precipitate a more severe degree of obstruction 
of the cerebrospinal fluid’s pathway and this may be 
followed by acute or slowly progressive hydro- 
cephalus. They consider that this is the cause of 
the hydrocephalus after surgery, and not the de- 
crease in the available absorptive surface, resulting 
from the removal of the sac. I would like to modify 
this view by suggesting that even in these cases the 
hydrocephalus was already present at the time of the 
removal of the sac, but that its progression to clinical 
hydrocephalus might have been accelerated. 

It is possible, of course, for hydrocephalus to 
develop in those infants who did not have hydro- 
cephalus before, or whose hydrocephalus was of 
trivial degree, if they should develop a pyogenic 
meningitis. This unfortunately is a common 
complication of meningomyelocele and may well 
occur in the mildest cases with disastrous results. 
In Macnab’s (1958) series of 200 cases the incidence 
of meningitis was 18%. The meningitis usually 
occurs very early, and is often fatal. In this study, 
ventriculograms were either never performed in 
these infants or were done only after recovery from 
the meningitis, by which time evidence of gross 
hydrocephalus was usually available. Pyogenic 
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m ningitis will, of course, also aggravate existing 
h; jrocephalus. This has been shown in several 
in ants in this series. 


Summary and Conclusions 


“he following conclusions can be drawn from 
ths investigation: (1) There is an 80% incidence of 
hy irocephalus in association with meningomyelocele 
and encephalocele in infants. This hydrocephalus 
caii usually be detected in the first few days or weeks 
of life, even if the size of the head is not larger than 
normal, and other signs of increased intracranial 
pressure are not present. (2) The incidence of 
hydrocephalus is far higher in infants whose meningo- 
myelocele involves the lumbar region, than when 
it involves other sites, and is far higher if there is 
associated paraplegia; 96% of infants with para- 
plegia and a lumbar meningomyelocele, and 95% 
of infants whose head circumference was over the 
90th percentile in the first few weeks of life 
had radiologically demonstrable hydrocephalus. 
(3) There is no evidence that repair of the meningo- 
myelocele in the early neonatal period influences 
the development of hydrocephalus. No infant 


who did not have hydrocephalus at the first exami- 
nation developed clinical or other evidence of hydro- 
cephalus during a period of follow-up lasting up to 
23 months. (4) It is desirable to perform routine 
ventriculography in babies with meningomyelocele 
as soon as possible after birth. This is of great 
prognostic value and is useful as a guide to treatment. 


I have great pleasure in thanking Mr. R. B. Zachary for 
his constant co-operation and for making this investiga- 
tion possible, Dr. T. Lodge and Dr. R. G. Grainger for 
the radiographs and help in their interpretation; and 
many paediatricians from a wide area who are kindly 
referring their cases to us; Mr. P. Rickus for the photo- 
graphic work, and many resident doctors and the nurses 
who bear the brunt of the day-to-day care of these 
difficult patients, and Professor R. S. Illingworth for 
his critical comments. 
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ACCIDENTAL POISONING IN CHILDREN 


BY 


M. A. HEASMAN 
Medical Statistician, General Register Office 


(RECEIVED FOR PUBLICATION DECEMBER 23, 1960) 


In a statement by the United States Secretary of 
Health an estimate was made that in that country 
there were 600,000 non-fatal and 500 fatal poisonings 
of children annually (Flemming, 1960). Papers by 
Jacobziner and Raybin (1956) and Kubryk and 
McKenzie (1958) discuss the problem of poisoning 
of children in the United States and Canada respec- 
tively. This paper shows the position in England 
and Wales and is based on the morbidity and mor- 
tality data available in the General Register Office. 


Cases Treated in Hospital 


In 1958 the Hospital In-patient Enquiry of 
England and Wales collected data relating to 10% 
of all discharges from National Health Service 
hospitals (excluding mental hospitals). From these 
data 1,000 consecutive records of poisoning were 
extracted; 218 related to children under 15 years 
of age. The subsequent analysis in this section 
is based on these cases. The age and sex distribu- 
tion is shown in Table 1. 

For all age groups, except the two extremes, 
cases were seen more frequently among boys than 
girls. Although only rarely were details available 
concerning intention, it seems fair to assume that 
the great majority resulted from inquisitiveness in 
its broadest sense and could therefore be labelled 
as accidental. Poisoning among children admitted 
to hospital is shown to be commonest between | and 


3 years of age. Over 3 it is relatively uncommon. 
As these data relate to children admitted to hospiial 
it does not necessarily follow that cases of poisoning 
are infrequent in the older child, for once a child 
can talk the amount taken can usually be eliciied 
and cases treated accordingly, often without hospital 
admission. 


TABLE 1 


AGE AND SEX DISTRIBUTION OF 218 CHILDREN 
ADMITTED TO HOSPITAL WITH POISONING 


Age years) | 
Sex | | Total 
Males | 4 | 47 | 42 | 14] 9 16 6 | 138 
Females | 5 | 29 | 19 | 10 | 4 2 | 11 | 80 
Persons..| 9 | 24 | 13 | 18 | 218 


61 | | 17 


Table 2 shows the nature of poison taken accor- 
ding to the age of the child. A very approximate 
estimate of 4,100 as the annual number of discharges 
from hospitals in England and Wales is also given. 
This was calculated by multiplying up the Hospital 
In-patient Enquiry data to give a national total. 
As classified, almost half the cases of poisoning 
resulted from the ingestion of pills, tablets, etc. 
2-year-olds being most frequently affected. Other 
medical products consisted largely of liniments and 


TABLE 2 


AGE DISTRIBUTION AND POISON INVOLVED, AMONG CHILDREN ADMITTED TO — AND 
ESTIMATED ANNUAL NUMBER OF DISCHARGES IN ENGLAND AND WAL 


| Age (years) | Total Estimated Number of 
| | | | | | Under Discharges in 
om | |e | 5- | 10-14 | 15 years | England and Wales 
Pills, tablets, etc. - sf 2 | 29 | 36 | 16 | 8 3 11 105 1,970 
Other medical products ‘| 1 | 6 | 1 16 300 
Household substances 4 | 38 16 | 2 | 1 6 3 70 1,320 
Berries, etc. 1 1 1 5 8 150 
Coal ga 1 1 1 1 4 30 
CGther and substances 1 4 2 2 1 3 2 15 280 
Tol 76 61 | 24 | 13 | 18 | 17 218 4,100 
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lic aid medicines, although a suppository was eaten 
ir one case, and an inhalant capsule in another. 

The most frequent cause of poisoning was the 
gr up of household substances, responsible for 
or-third of the admissions. Most commonly the 
child was in its second year. 

Berries and plant substances were responsible 
for only eight admissions, usually in older children. 
Laburnum seeds were incriminated in four cases. 

There were no deaths among this series of cases, 
although during 1958 there were 44 deaths of chil- 
dren in England and Wales as a result of accidental 
poisoning (see below). 


Poisoning by Pills, etc. As shown by Table 3, 
the commonest drugs taken accidentally by children 
and resulting in admission to hospital were members 
of the aspirin group. Forty-four patients were 
admitted for this reason, 20% of all cases in the 
series. In seven instances the children were kept 
in hospital for more than three days. 

The next most common cause of poisoning was 
the barbiturates, with 28 cases. Details of the type 
of barbiturate were not recorded sufficiently often 
for any worthwhile analysis to be made. It is 
noteworthy that the five children kept in hospital for 
more than three days with barbiturate poisoning 
were all girls and all aged 13 or 14. These may have 
been suicidal attempts, although this was only 
specifically stated in one case. 

Iron preparations were responsible for seven 
cases, six of them children under 5 years. Phenol- 
phthalein was responsible for four cases; it is an 
ingredient of laxative chocolate. 

Among cases of poisoning by other substances, 
the two children staying in hospital for more than 
three days were a child of 2 who had taken some 
vitamin E and a child of 13 with phenytoin sodium 
poisoning. 


Poisoning by Household Substances. Table 4 
shows the wide selection of household substances 
responsible for the poisoning of children. Turpen- 
tine, paraffin, and disinfectants stand out as the 
most frequent cause of admission and the first 
two were also responsible for a large proportion of 
cases staying more than three days in hospital. 
Ti is may have been because of the potential danger 
involved rather than the severity of the illness. 
Oly two children, both having ingested paraffin, 
st. yed in hospital for more than two weeks. 


Cases Treated in General Practice 


‘esides those children taken to hospital other 
cc 2s of poisoning that occur include those treated 
at 1ome and those that die before reaching hospital. 


TABLE 3 


TYPE OF PILL OR TABLET INVOLVED IN POISONING OF 

CHILDREN ADMITTED TO HOSPITAL, BY AGE OF CHILD, 

DISTINGUISHING THOSE CASES KEPT IN HOSPITAL FOR 
MORE THAN THREE DAYS 


Cases with Duration 
All Cases | of Stay Over 
| Three Days 
Substance | 
| Age (years) | Age (years) 
| 5-14 | Total; O- | 5-14 | Total 
Aspirin and salicylates ..| 42 2 44 5 2 7 
Barbiturates .. ..| 20 8 28 0 5 5 
Iron preparations a 6 1 7 0 0 0 
Phenolphthalein Pe 4 0 4 0 0 0 
Other substances ool FF 3 22 1 1 | 2 
Total ..  ../ 91 | 14 | 105 | 6 8 | 14 


The number of cases of poisoning among children 
seen by general practitioners is unknown, but can 
be very approximately estimated at 8,000 (data 
from Logan, 1960). No series is known that is 
large enough for any estimate to be made of the 
type of poison implicated. If it is assumed that 
none of those cases in hospital were seen by general 
practitioners first, then the addition of the 4,000 
cases requiring hospital treatment means that there 
is a maximum of about 12,000 cases of poisoning 
that require some form of skilled medical treatment 
in one year. Cases treated by parents are, of 
course, not included; neither are those treated only 
as Out-patients by hospitals. This represents a rate 


TABLE 4 


TYPE OF HOUSEHOLD SUBSTANCE INVOLVED IN POISON- 

ING CHILDREN ADMITTED TO HOSPITAL, BY AGE OF 

CHILD, DISTINGUISHING THOSE CHILDREN KEPT IN 
HOSPITAL FOR MORE THAN THREE DAYS 


Cases with Duration 
All Cases of Stay Over 
Three Days 
Substance 
Age (years) Age (years) 
0- 5+ | Total| 0O- 5+ | Total 

Bleach 3 — 3 — 
Carbon tetrachloride . 2 1 3 — — — 
Caustic soda — 1 1 _- 1 1 
Cosmetics 3 — 3 1 = 1 
1 1 2 — — — 
Detergents 1 1 2 — 
Disinfectants 7 1 1 
e 1 1 — — 
Ink, commercial 1 1 
Mercury .. 1 1 1 1 
Moth balls 1 1 — 
Paint 1 1 — 
Paraffin .. 14 2 16 6 — 6 
Polish (floor) 1 — 1 — — — 
Polish (furniture) 1 1 2 
Polish (silver) 2 2 
Rat poison 1 1 — 
Surgical spirit .. 1 1 — 
Turpentine 16 2 18 5 a= 5 
Total .. 61 | 9) 7 | 14 1 | 15 


: 


omen, 
soning 
child 
licited 
spital 
Total } 
) 
138 
80 
218 
inate 
cimate 
given. 
yspital a 
total. 
soning 
etc. 
Other 
ts and 
mber of 2 
in 
Wales 


ARCHIVES OF DISEASE IN CHILDHOOD 


TABLE 5 


DEATHS OF CHILDREN UNDER 15 IN ENGLAND AND WALES ATTRIBUTED TO 
ACCIDENTAL POISONING BY YEAR 1954-1958 


I1.C.D. No. Type of Poison 1954 1955 1956 1957 | 1958 
E870-E888 Solid and liquid substances 27 28 16 | 21 24 7 
E890-E895 Gases and vapours 22 23 ( 
Total 49 51 47 | | 
of 1-2 per 1,000 children under 15 per annum and is Discussion 


considerably less than the estimate made for the 
United States (11-2 per 1,000). 


Deaths of Children from Poisoning 


Fortunately the number of accidental deaths of 
children from poisoning is small. Table 5 shows the 
number for the years 1954-1958. There seems to 
have been little change in the number of deaths 
over this period (about 44 per year). Just over 
half the deaths were caused by solid and liquid 
substances. Almost all the deaths by gassing were 
due to coal gas poisoning. 

Table 6 shows the nature of the solid or liquid 
poison causing death in the same period. As with 
the hospital admissions, aspirin and _ salicylates 
head the list as the commonest single cause of death. 
Iron preparations were responsible for 12 deaths, 
but it is interesting to note that none occurred in 
1957 or 1958. Strychnine was responsible for 
10 deaths. Among the other substances, lead 
caused 12 deaths, and paraffin and caustic soda 
four each. Death from poisoning was relatively 
rare over 5 years of age, and was particularly so 
with drugs. 


TABLE 6 
DEATHS OF CHILDREN IN ENGLAND AND WALES ATTRI- 


BUTED TO ACCIDENTAL POISONING BY SOLID AND 
LIQUID SUBSTANCES, 1954-1958 
| 
; Age (years) 
L.C.D. No Type of Poison | : Total 
| 0-4 | 5-14 
E871 Barbituric acid and derivatives 3 1 4 
E872 Aspirin and salicylates 0 22 
E874 Other analgesic and soporific 
drugs 6 | 1 7 
E876 Strychnine 0 10 
E878 (pt.) Iron preparations .| 2 | 12 
E870, E877, | | 
E387/x (pt.) Other and unspecified drugs ..| 15 | 1 16 
*Petroleum products .. 5 | 0O 
+Corrosives .. 5 3 8 
E885 Lead and its compounds wal ae 1 i2 
E884, E886,| Other and unspecified solid | | 
E888 and liquid substances oul. we 3 20 
Total .. = Ke is ..| 106 | 10 | 116 


* Paraffin, four; petrol, one. 
+ Caustic soda, four; disinfectants, two; sodium cyanide, one; 
boric acid, one. 


Cases of poisoning among children admitted ‘o 
hospital are of two overlapping types; those wh« re 
the child has taken a quantity of poison sufficic at 
to make hospital treatment necessary and those 
where the child has taken an unknown quani.ty 
of what may be an unknown poison and admission 
is desirable as an insurance against the develop- 
ment of serious symptoms. 

By the fact that 86°% of cases admitted to hospital 
stayed there for less than four days it appears that 
relatively few cases are of any great severity and 
many may be trivial. Despite this, each case 
remains a potential tragedy and this is emphasized 
by the fact that there are about 23 deaths per year 
in England and Wales from solid and liquid sub- 
stances alone. There can be little doubt that nearly 
all were preventable. Attention has been focused in 
recent years (Jolly and Forrest, 1958), on the 
desirability of making pills less attractive to children. 
Laudable though this aim may be, the data pre- 
sented here show clearly that it is the availability 
of poisons which is at least as, if not more important 
than their attractiveness. There can be few families 
in this country that do not have paraffin, turpentine 
or aspirins somewhere in the house and it is these 
three substances together which accounted for 
almost 36% of hospital admissions for poisoning 
in children, and aspirins were the commonest 
single cause of poisoning death. None of the house- 
hold substances mentioned would be classed as 
attractive in the sense that sweets may be, although 
it is true that some of the liquids were probably 
kept in old lemonade bottles. Among the medicinal 
substances, the most inviting was probably the 
laxative chocolate although the iron preparations 
were mostly sugar-coated and some of the bar- 
biturates may have been attractive on the grounds 
of colouring. Together these amount to 39 out of 
218 cases, or 18%. Thus it seems clear that the 
prevention of poisoning lies particularly with 
parents and the various means of publicity by which 
they can be reached. Special emphasis should be 
laid on the fact that it is the toddler who is most at 
risk. In this connexion it is worth mentioning 
the work of Russell, MacKenzie and McPhail (1960) 
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wl » showed the pertinacity of children in opening 
cu, boards and bottles protected by so-called safety 
de :ces. 

| armful substances, however unattractive they 
may seem to adults, must not be left where they 
car. be reached by the inquisitive fingers of the 
young child. 


Summary 

In England and Wales there are approximately 
8,000 cases of poisoning annually among children 
seen by general practitioners, 4,000 are admitted 
to hospital and there are 44 deaths. 

Boys are more commonly affected than girls 
and the maximum incidence is between 1 and 3 
years of age. 

The commonest poisons leading to admission to 
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hospital are aspirins, paraffin and turpentine. The 
commonest single cause of death is aspirin and 
salicylate poisoning. 

The availability of a poisonous substance to a child 
is at least as important as its attractiveness. 
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BOWEL INFECTION AND ACUTE APPENDICITIS 


BY 


M. E. E. WHITE, M. D. LORD and K. B. ROGERS 
From the Children’s Hospital, Birmingham 


(RECEIVED FOR PUBLICATION JANUARY 2, 1961) 


This paper seeks to correct the widely held belief 
that a clinical or bacteriological diagnosis of infec- 
tive diarrhoea excludes the presence or development 
of acute appendicitis. 

The work that is described was stimulated by 
isolated incidents that occurred between 1950-1955: 
these are summarized in Table 1. In that period 
nine children had appendicectomies either when a 
bowel infection was present or before such an 
infection became manifest in the post-operative 
period: at operation four out of these nine cases 
were found to have acute appendicitis. A pre- 
liminary communication on the thesis of this paper 
was read at this hospital at a Summer meeting of 
the Paediatric Section of the Royal Society of 
Medicine in 1957 (Rogers, 1957). 

Because of the findings shown in Table 1 an 
investigation was organized to inquire into the role 
of bowel infection as a factor in the aetiology of 
acute appendicitis: it was quite fortuitous that our 
planned project was started in January 1956, 
when a pandemic of Sonne dysentery in England 
was beginning. 


Investigations 


Main Investigation, 1956. In 1956 at the Children’s 
Hospital Birmingham, there were 250 appendicec- 
tomies. The patients concerned represent 4-4% 
of a total of 5,730 patients admitted that year. 
Of these, 160 were suffering from acute appendicitis 
and all the appendices from them were examined, 
the distal two-thirds of each being sent for histo- 
logical examination and the proximal one-third 
being used for bacteriological examination. When 
peritonitis was present, peritoneal pus or fluid was 
investigated. Examination and culture of the 
faeces were also performed. If no faeces was 
available a sheathed rectal swab was employed to 
obtain a true rectal specimen (Rogers, 1954). 
Twelve of the 160 patients were found to have 
Shigella sonnei in their appendices and it was 
thought that most of these patients had dysentery 
due to that organism as well as acute inflammation 


of the appendix. Table 2 presents the main sym - 
toms, findings at operation and bacteriological 
investigations of each of these 12 cases. There was, 
in addition, a girl (Case 13, Table 2) who developed 
acute appendicitis with abscess formation while site 
was suffering from a salmonella infection. The 
normal appendices removed from 20 patients, were 
also cultured by the same techniques and neither 
Sh. sonnei nor salmonellae were isolated. 


Investigations, 1957-1960. The number of appen- 
dices which are now cultured has fallen and we 
appear to be having a situation comparable to that 
seen before the Sonne dysentery pandemic of 1956. 
But the bacteriological findings we have obtained 
have supported the evidence showing that salmonella 
or shigella bowel infection and acute appendicitis 
may be associated. The case histories of the patients 
in these years are summarized in Table 3. 

Although the notifications of dysentery in England 
and Wales rose higher in 1960 than they were in 
1956, the number in Birmingham did not rise. 
This is shown in Table 4, which presents the figures 
supplied by the City’s Medical Officer of Health. 
The bacteriological findings in Birmingham are 
similar to those in other parts of England and 
Wales, where Shigella flexneri causes only about 
2% of all the dysentery infection, the majority 
being caused by Sh. sonnei: if the Sh. flexneri 
infections of the mental hospitals are excluded, only 
1% of the dysenteric infections in the general 
population are due to that organism (Carpenter, 
1960). We were not surprised, therefore, when 
Sh. sonnei was the dysenteric organism most 
commonly found in the case of appendicitis. 

In Glasgow dysentery infections caused by Sh. 
flexneri are not uncommon. The figures given in 
Table 5 are extracted from the Annual Report on 
the work at Ruchill Infectious Diseases Hospital, 
Glasgow (Annual Report on the work of the Infec- 
tious Diseases Hospital in the Western Region of 
Scotland, 1959). They demonstrate how, in a five- 
year period, the percentage of dysenteric infections 
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TABLE 1 
Sex and Days Before Admission 
Date Age Operative Findings Bacteriology 
(years) Diarrhoea Pain 
Mey, M/4 0 1 Normal appendix; appendicec- Salm. enteritidis two days after appendicectomy 
1950 tomy when diarrhoea developed 
June, M/5 3 1 Gangrenous appendix with ab- No culture of pus from abscess; Sh. sonnei from 
1950 scess faeces 
Jan uaty M/7 0 4 Normal appendix; appendicec- Sh. sonnei from faeces two days after operation 
tomy 
March, M/4 1 1 Acute appendicitis, appendix ad- No culture of appendix; diarrhoea developed 
1951 herent to liver; appendicec- six days post operatively; wound suppuration, 
tomy = sonnei cultured from wound pus and from 
‘aeces 
May, | M/1i2~ |} 1 4 Normal appendix; appendicec- Diarrhoea occurred three days post operatively; 
1951 | tomy Sh. sonnei cultured from faeces 
July, | M/10_ | 0 1 ‘Congested appendix’; appendi- Diarrhoea two days post operatively; Salm. 
1952 cectomy typhimurium cultured from faeces 
January, | M/12~ | 0 4 Normal appendix; appendicec- Diarrhoea two days post operatively; Salm, 
1953 | | tomy typhimurium cultured from faeces 
March, M/5 0 Few hours Acute appendicitis with general No culture of peritoneal pus or appendix; 
1953 | peritonitis; appendicectomy ‘routine’ faeces on admission grew Sh. sonnei 
September, | F/1 7 7 Normal appendix; appendicec- One day post operatively Sh. sonnei cultured 
1953 | tomy from faeces 
February, | F/4 | 0 3 Appendix very inflamed; pus in Peritoneal pus grew Sh. sonnei 
1954 peritoneal cavity 
February, M/11 | Three attacks of diarrhoea | Adherent and inflamed appendix No culture of appendix; Sh. sonnei in faeces 
1954 | and vomiting in two weeks two days post operatively 
December, | M/8 | 1 0 Appendix very inflamed; peri- Sh. sonnei in faeces post operatively 
1955 toneal toilet necessary 
December, M/5 Con- 2 Perforated appendix; appendix Salm. derby from peritoneal pus and post 
1955 | | stipated abscess operatively from faeces 
| 
TABLE 2 
| | 
| Sex ae Tem- 
Case Date and Days Before Admission Contact perature Operative Bacteriology 
No. Age - - (° F.) on Findings* 
(years) Diarrhoea Pain Admission 
1 | January, M/6 3 3 Mother and father 103 General Sh. sonnei from appendix and 
| 1956 had diarrhoea and peritonitis sheath swab, not from 
| vomiting three peritoneal pus 
| weeks before 
2 February,| M/6 3 None 100 Local peri- Sh. sonnei from appendix 
| 1956 tonitis and sheath swab 
3. | February,) M/9 $ 4 None 99 Local peri- Sh. sonnei from appendix 
| 1956 tonitis and sheath swab 
a February,| M/5 14 1 None 101 Local peri- Sh. sonnei from sheath swab, 
| 1956 intermittent tonitis not from appendix 
5 | March, M/8 1 2 None 103 General peri- | Sh. sonnei from appendix 
| 1956 tonitis and sheath swab, not from 
peritoneal pus 
6 | March, F/5 ‘ 5 5 None 100-6 Local peri- Sh. sonnei from appendix 
s 1956 intermittent tonitis and sheath swab 
7 | April, M/5 2 2 None 100 General peri- | Sh. sonnei from appendix 
l 1956 tonitis and sheath swab, but not 
} E from peritoneal pus 
8 | April, M/8 4 z 7 siblings, 2 recently 100 General peri- | Sh. sonnei from appendix 
1956 had diarrhoea and tonitis only; not from peritoneal 
| : vomiting pus or sheath swab 
9 | April, M/12 2 None 100 Local peri- Sh. sonnei from appendix 
1956 tonitis and sheath swab 
10 ay, F/2 7 - Mother had diar- 100 General peri- | Sh. sonnei from appendix 
1956 at onset rhoea one week tonitis only, not from sheath swab 
before or peritoneal pus 
Il ay, M/8 5 1 None 99 Local peri- Sh. sonnei from appendix 
7 1956 tonitis only, not from sheath swab 
12 June, M/9 2 2 Sister had diarrhoea 103 General peri- | Sh. sonnei from appendix 
1956 and vomiting one tonitis and sheath swab only, not 
: week before from peritoneal pus 
13 August, F a 3 None 100 Retrocaecal Salm. heidelberg from appen- 
195 17 mths | (vomiting only); abscess dix and sheath swab 
. diarrhoea occurred 
three days after 
operation 
Elev: 


* 


| had acute appendicitis. 


of the 12 strains of Sh. sonnei were identified on the primary cultures and one was only isolated by selenite enrichment. 
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TABLE 3 
Sex and Days Before Admission 
Date Age Operative Findings Bacteriology 
(years) Diarrhoea Pains 
April, M/11 0 1 Ileo-ileal intussusception; ‘injected’ ap- Appendix yielded Sh. sonnei »y 
1957 pendix; reduction of intussusception selenite enrichment only 
and appendicectomy 
April, M/8 0 1 Acute appendicitis; local peritonitis; Appendix yielded Sh. sonnei n 
1957 appendicectomy direct culture 
October, M/5 5 hours 5 hours Appendicectomy ; appendix showed ‘acute Both appendix and faeces gr.w 
1958 focal infiltration of all layers’ Salm. typhimurium 
April, F/6 1 1 General peritonitis; appendix gangrenous Mixed growth with Sh. sonnei 1n 
1959 and perforated; partly ‘walled off’ by direct culture 
omentum 
July, M/4 7 1-2 Gangrenous perforated retrocaecal ap- Mixed growth with a few .‘h, 
1959 pendix lying in an abscess with faecolith sonnei on direct culture 
August, F/7 6 ei General peritonitis; gangrenous perfor- Rectal swab, peritoneal pus aid 
1959 ceased at 2 ated appendix, partly ‘walled off’ by appendix all yielded Sh. son ei 
omentum on direct culture 
June, M/+ For 7 days, 14 days 1 Tleo-ileal intussusception requiring resec- Sh. sonnei grown from appen:ix 
1960 before admission tion of non-viable gut; appendix nearly whose histology showed oede. 1a 
involved in intussusception, so removed — some polymorph infiltration 
only 


TABLE 4 
NOTIFICATIONS OF DYSENTERY IN THE CITY OF BIRMINGHAM IN THE FIRST TWO QUARTERS, 1956-1960 
First Quarter Second Quarter 
Organisms Identified Organisms Identified 7 
Year Total No. In- Total No. In- ae 
Notified vestigated Sh. sonnei | Sh. flexneri | None Notified vestigated Sh. sonnei | Sh. flexneri | None 
1956 744 431 372 | 0 59 305 267 112 4 51 ad 
1957 250 207 87 56 64 143 104 62 6 36 
1958 209 163 93 0 70 118 73 48 1 24 
1959 194 60 49 1 10 284 45 29 1 15 
1960 171 46 30 1 15 181 55 36 F 4 17 
| 
TABLE 5 
DYSENTERY IN RUCHILL HOSPITAL, GLASGOW 
| 1955 | 1956 | 1957 | 1958 | 1959 
Organism — 
| No | % | No % | No | % | No | % | No | % 
Sh. sonnei | 408 | 56 | 485 86 | 326 87 | 328 | 75 | 278 57 
Sh. flexneri .| 323 | 44 | 78 14 | 48 13 | 107 25 206 43 
Total .. 731 | 563 | | 374 | | 435 | 


due to Sh. flexneri was very much higher than is 
usual in England and Wales. In February 1959, 
a girl of 15, who had had diarrhoea for one day was 
admitted to the Royal Infirmary, Glasgow; Sh. 
flexneri was isolated from her faeces, but her 
abdominal pain increased and appendicectomy was 
performed. At operation an inflamed appendix 
was found, without any pus formation or peritonitis 
(Patrick, 1959). 


Diagnosis 
The differential diagnosis of acute appendicitis in 
children has been discussed at length by Williams 
(1947) and Brown (1956). Both these authors 
draw attention to the fact that the ‘difficult case’ is 
the patient who does not have abdominal pain as 


the presenting and predominating symptom; they 
point out that diarrhoea, contrary to time-honoured 
orthodox surgical teaching, is a very common 
alternative manner of presentation. This diarrhoea, 
associated with vomiting, may precede or concur 
with the abdominal pain. 

Campbell and McPhail (1958) noted that 16% of 
450 adult cases with acute appendicitis had a history 
of diarrhoea, whilst Brown (1956) found this 
symptom in 12% of 1,148 children suffering from 
appendicitis. Zachary Cope (1957) draws attention 
to the fact that appendicitis in children may be 
heralded by the passage of loose stools. While it 
is recognized that diarrhoea may occur late in the 
disease, indicating the presence of a pelvic abscess, 
little attention has been paid to the significance of 
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darrhoea as an early symptom. In the 160 cases 
st idied in 1956, diarrhoea was an early symptom 
in 28 (17-5%). Amongst these 28 cases, were the 
12 who were subsequently found to be suffering 
from Sonne dysentery. In four of these 12 children 
wth shigella infections, diarrhoea preceded the 
abdominal pain: in seven, abdominal pain occurred 
at the same time as the diarrhoea and in one the 
diarrhoea started after the pain. The child with 
salmonellosis was constipated until three days 
after operation, when diarrhoea developed. 

Vomiting occurred as an early symptom in 118 
of the 160 patients studied (73-3%) and in 10 of the 
12 patients with Sonne dysentery. 

The physical signs we have used in the diagnosis 
of acute appendicitis in our children have been 
essentially those evaluated and found reliable in 
adults by Campbell and McPhail (1958); moreover, 
we have not found that they differ when there is 
concomitant dysenteric infection. 

All our patients were pyrexial, but their fever 
showed no unusual features. Those patients with 
localized infection had temperatures of 100° F. 
or below: those patients with general peritonitis 
had temperatures of 101° to 103° F. 

When allowance is made for the natural apprehen- 
sion of the very young, and if gentleness is used and 
care taken not to alarm a frightened child, the signs 
of tenderness, guarding and release pain, in the 
right lower quadrant of the abdomen, are as valid 
in children as in adults, and the same applies to 
rectal tenderness. 

In some patients the diagnosis of appendicitis 
was delayed because of the clinical picture of 
infective diarrhoea, and it is noteworthy that six of 
the 12 cases with Sonne dysentery had general 
peritonitis. 


Treatment 


In the 160 cases described in this study, appen- 
dicectomy was performed with or without drainage. 
Pat'ents with general peritonitis received intra- 
venous therapy and gastrointestinal suction. The 
dys -nteric infection was treated in 11 cases with oral 
strcotomycin 0-5 g. b.d. for seven days. One child 
reccived oral phthalyl sulphathiazole 1 g. q.d.s. 
for seven days. The children were considered free 
of afection after specimens of faeces obtained on 
thr > consecutive days had been examined and 
fou d to be free from the presence of Sh. sonnei 
(Re zers, 1954). 


Bacteriological Techniques 


Tie fragment of appendix sent for a cultural 
exa tination was placed in a sterile 1l-oz. screw- 
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topped bottle: in the laboratory this was cultured 
as if it was pus (Rogers, Zinnemann and Foster, 
1960), and also as if it was faeces (Rogers, 1954). 
Strains of Sh. sonnei and salmonellae were first 
identified by slide agglutination and then this 
identity was confirmed by tube agglutination using 
a centrifuge, a method which provides a quick 
confirmation of the slide agglutination result 
(Rogers, Dowse and Hall, 1959). Other routine 
confirmatory tests were made and the in vitro 
antibiotic sensitivity reactions of each strain were 
examined, but no attempt was made to phage or 
colicine type them during 1956. Some of the strains 
isolated in 1959-60 have been colicine typed, but 
no single type was found to be associated with 
appendicitis. 


Discussion 

Several authors described how either Salm. typhi 
or Salm. paratyphi B were isolated from the appendix 
or the peritoneal pus removed from patients with 
acute appendicitis (Mackenzie, 1903; Wilde, 1930; 
Hawkes, 1939; Storey, 1954), Rubenstein and 
Johnson (1945) reviewed the literature on the sub- 
ject and reported that a boy of 14, who had been 
under their care, developed appendicitis whilst 
suffering from salmonellosis due to Salm. newport, 
and that a 42-year-old man had a gangrenous 
appendix removed when he had salmonellosis due 
to Salm. oranienberg. There have been fewer 
reports in which the association of shigellosis and 
acute appendicitis has been proved. Graham (1944) 
reported that amongst 550 American troops, with 
dysentery due to Sh. newcastle, four also suffered 
from acute appendicitis, the appendices showing 
catarrhal changes. 

Rose (1945) described how a man of 30, who had 
clinical dysentery due to Sh. flexneri, developed 
appendicitis two weeks later: no dysentery organisms 
were isolated from the foul pus found at operation: 
another man of 29 had mild clinical dysentery and 
acute appendicitis, but at no time were shigellae 
isolated from his faeces: Sh. shigae were isolated 
from the pus found at operation. Cowan (1958) 
reported 10 cases of acute appendicitis occurring 
amongst 345 patients with mild clinical dysentery: 
no bacteriological investigations were made. 

The changes in the pattern of Sonne dysentery, 
which have occurred since 1947, have been discussed 
by Taylor (1957): it is possible that this change 
might be due to new strains brought to England 
in the post-war years by returning troops and 
transient foreign visitors (Lancet, 1956), but this 
increasing frequency of Sonne dysentery makes it 
important for the association of dysentery and 
appendicitis to be appreciated in Great Britain. 
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Rendle Short (1935) wrote: ‘Pain associated with 
diarrhoea . . . is unlikely to have surgical signi- 
ficance’. Burrill Crohn (1945) stated: ‘Diarrhoea 
and appendicitis rarely concur and it is a safe 
rule that fever, tenderness, and even rebound 
tenderness, in the presence of diarrhoea are almost 
invariably due to an acute gastro-enteritis or ileitis’, 
but he admitted that if there were conditions of 
epidemic or endemic dysentery, a diagnosis of acute 
appendicitis could be seriously considered. 

Several writers (Kross and Schiff, 1940; Keeling, 
1942; Rose, 1945; Keyes and Cook, 1946), have 
emphasized how difficult it is to differentiate 
between appendicitis and dysentery. Rubenstein 
and Johnson (1945) showed how the white cell 
count was of no value in making this differential 
diagnosis; we agree that there is often a polymorpho- 
nuclear leucocytosis in a patient who is dehydrated, 
which can easily occur when a child has dysentery. 

Many authors recorded that faecoliths were 
present or there was evidence of previous damage 
to the appendix in the patients who had this dual 
pathology. Perry and Tidy (1918) suggested that 
the intestinal disturbance of dysentery was liable 
to cause irritation of a previously diseased appendix, 
and Rose (1945) noted the presence of a faecolith 
in both his patients who had acute appendicitis 
due to shigellosis, as did Widal (1913) in the appen- 
dix abscess of his patient who had paratyphoid 
fever. Macroscopic and microscopic examinations 
of the appendix of each of our cases showed acute 
suppurative inflammation, progressing in some cases 
to gangrene and perforation, and no evidence was 
found which did not support the view of Wangen- 
steen and Bowers (1937) and Bowers (1939) that 
obstruction was the exciting factor in the develop- 
ment of acute appendicitis. 


It was our opinion that mucosal oedema was the 
precipitating factor in the development of the 
acute appendicitis, as a partial obstruction then 
became complete. Enterogenous infection of the 
appendix by bacteria, which may be recognized 
pathogens, may account for a larger number of 
cases of acute appendicitis than we had hitherto 
believed, especially those in which diarrhoea is an 
early symptom. Such a theory might revive the 
50-year-old beliefs of Aschoff that the exciting 
cause of acute appendicitis was mucosal infection 
(Aschoff, 1932). 


The awareness of the association of infective 
diarrhoea and acute appendicitis, which we have 
in fact shown to exist, is essential if a correct 
diagnosis is not to be delayed. The risk of hospital 
cross-infections will be reduced if patients with 
acute appendicitis, who might also have dysentery, 
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are admitted to isolation wards or barrier nurs: d, 
until the bacteriological investigations are co n- 
pleted. In this hospital any non-lactose ferment 1g 
enterobacteriaceae is examined to ensure t at 
salmonellae and shigellae are always identific 4: 
we are not the first to consider this logical, for in 
1945 Rubenstein and Johnson advocated tat 
appendices should be cultured on selective me tia 
to allow salmonellae or shigellae to be isolat:d, 
and the interesting report of Hormaeche, Surra:o, 
Peluffo and Aleppo (1943) make it obvious that ‘ris 
is also the rule in their laboratory. 


Summary 


The evidence collected in a children’s hospital 
over a period of 10 years has shown that acute 
appendicitis may be precipitated by a bowel in‘ec- 
tion. Symptoms and signs suggestive of acute 
appendicitis demand operation, even though a bowel 
infection may be known to be present. It is con- 
sidered that an appreciation of this possible dual 
pathology will help to prevent hospital cross- 
infection due to salmonellae and shigellae. Pre- 
viously published literature on the subject has been 
reviewed and discussed. 


We would like to express our gratitude to the surgeons 
of the Children’s Hospital, Birmingham, for allowing 
us access to the patients under their care; to the resident 
clinical pathologists who have helped with this work; 
to Drs. Matthew Burn and E. L. Millar and Professor 
Tom Anderson for epidemiological information, and 
Drs. Henry Baar and Hugh Cameron for permission 
to use their histological findings. 
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A NEW TECHNIQUE IN EXCHANGE TRANSFUSION 


BY 


TREVOR WRIGHT 
From St. George’s Hospital, Lincoln 


(RECEIVED FOR PUBLICATION JANUARY 23, 1961) 


In experienced hands exchange transfusion carries 
a very low operative risk. Nevertheless, infants 
who are initially very anaemic present a grave 
problem as this treatment is their only hope of 
survival. There are also other infants who appear 
well at the start of the transfusion, but become ill 
or die during the procedure. 

Walker and Neligan (1955) discussed these pro- 
blems and listed the probable factors involved as 
heart failure, shock and possibly biochemical 
changes. Campbell (1955) considered that deterior- 
ation during exchange transfusion was in many 
cases probably due to electrolyte disturbance, 
mainly hyperkalaemia. He noted, however, that 
in two infants having similarly high levels of serum 
potassium, one was ill and one quite well. Farquhar 
and Smith (1958) stated that ‘changes in serum 
electrolytes were shared by infants who were dis- 
turbed and by those who showed no abnormality’. 
In a series of 18 consecutive cases of haemolytic 
disease studied in this hospital during 1958-59, 
serum electrolyte estimations and simultaneous 
electrocardiograph tracings were done at every 
100 ml. during the exchange. There was no cor- 
relation between deterioration of the infant’s 
condition observed clinically and the serum level 
of either calcium or potassium, and not a single 
electrocardiogram showed any evidence of electro- 
lyte disturbance. Even when donor blood with 
a potassium level of 19-2 mEq/litre was used in one 
case there was no clinical distress, and the infant’s 
serum potassium and electrocardiogram remained 
normal. 

It has been my impression that with increasing 
experience and our present method of using packed 
donor cells, disturbances due to hyperkalaemia 
and hypocalcaemia play a decreasing role. I agree 
with O’Neill and Gordon (1959) that cardiac 
embarrassment is a more frequent cause of clinical 
distress. This may occur not only in infants who 
are already very anaemic and ill, but also during the 
exchange in an otherwise well baby. This paper 
attempts to assess the value of venous pressure 
measurements in the umbilical catheter during 


exchange transfusion and control of the speed of 
transfusion in relation to cardiac failure. 


Criteria 

The criteria for exchange transfusion were those 
recommended by Lathe, Claireaux and Norman 
(1958), the main factors being a cord haemoglobin 
below 15-5 g./100 ml. or a cord bilirubin of 5 mg./ 
100 ml. or more, with a second exchange being 
indicated if the serum bilirubin reached 20 mg./ 
100 ml. before the fifth day. 


Method 

The method employed was to measure in centimetres 
and record the height of the column of blood in the 
umbilical catheter, above the level of the sternal manu- 
brium. Such measurements were made before the 
exchange transfusion, and during the procedure immedi- 
ately after the injection of each 100 ml. of blood. The 
total time taken to complete the transfusion was noted, 
and a continuous record of the clinical status of the 
patient was made. 

Material 

The material upon which the recorded observations 
were made consisted of 15 consecutive exchange trans- 
fusions carried out as part of the routine work of the 
Paediatric Department during 1959-60. In addition 
there were three transfusions in which observations were 
recorded; they have not been included in this paper 
because of incomplete exchange transfusions (less than 
60 ml. per Ib. body weight) due to technical difficulties. 
Follow-up of these three infants over six months has 
shown them to be physically and mentally normal. 

All the exchange transfusions were performed for the 
treatment of haemolytic disease of the newborn and 
none were carried out on premature babies without 
haemolytic disease. Three infants required two, and 
one infant three exchange transfusions; a single trans- 
fusion was sufficient in the other six babies. 


Technique 
The apparatus is that normally employed for exchange 
transfusion with one simple addition. The umbilical 
catheter used is made of ‘portex’* tubing of 2-0 mm. bore, 
with a length of similar tubing joined to it at right angles 


* Portex T Tubing manufactured by Portland Plastics, Hythe, 
Kent. 
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in an inverted T-shaped fashion (see Figure). The 
int-snal junction between the two arms of the T was 
ma ie exact, with smooth even surfaces (to prevent 
blo»d clot forming). There was some initial difficulty 
abc ut this detail, but the manufacturers overcame this. 

The upright arm of the catheter is held perpendicular 
by ‘hreading a piece of silk through its upper open end, 
and looping this over a suitable support. The umbilical 
end of the catheter is then inserted into the umbilical 
vein. Blood is allowed to flow, or is withdrawn, as 
far as the T junction, when it enters the perpendicular 
arm. This should then be clamped with artery forceps 
at a distance of 20 or 30 cm. from the T junction (to 
avoid the area of venous pressure measurements) and 
further blood withdrawn into the syringe in the normal 
manner. When all the apparatus has been ‘filled’ with 
blood, the clamp may be removed. When the baby 
is at rest the height of the column of blood above the 
level of the sternal manubrium is measured (in centi- 
metres) in the vertical arm of the catheter (umbilical 
yenous pressure). 

The apparatus is rinsed through with silicone solution 
before sterilization. Clotting in the vertical part of 
the catheter can be completely avoided by rinsing with 
sterile normal saline at every 100 ml. blood exchanged. 
This can easily be done without removing the catheter 
from the umbilical vein, by simply pinching it (between 
finger and thumb) on the umbilical side of the T junction, 
while rinsing is taking place. Heparin solution for 
rinsing is not necessary. 

The horizontal limb of the catheter measures 60 cm., 
and the volume contained within this is 1-75 ml. As 
will be seen from the recorded data, the venous pressure 
recorded in the vertical limb of the catheter was most 
frequently 12 cm. or less. This means an increase in 
volume of the ‘dead space’ (extra to the usual form of 
apparatus) in the order of 0-35 ml. We do not consider 
this makes any significant difference to the efficiency of 
the exchange. 

During treatment of the previously mentioned 19 cases 
in 1958-59, and in the early cases of this series of 10 
cases, it was realized that most infants were without 
distress when the venous pressure measured no more 
than 12 cm. This figure was therefore accepted as the 
pressure at which blood may be injected without causing 
cardiac embarrassment. The upright limb of the T tube 
was therefore marked at’ a height of 12 cm. While 
injecting blood during the exchange this height was not 
exce ded, except when the baby cried or became restless; 
whe this occurs it is wise to call a temporary halt. 
This technique was found to be a ready means of con- 
trol’ og the ‘injection pressure’ or speed of injection. 

T = minimum staff necessary for the procedure has 
bee’ two doctors and one experienced nursing sister. 
Wit this degree of supervision no special snags have 
bee’ encountered. The simple manipulations listed 
abc » may appear cumbersome when expressed on paper, 
but 4 practice are quite quickly carried out. They 
ma: «lso serve to keep the team ‘on their toes’ during 
whe may (in a large baby) become a somewhat pro- 
lon; Jj and tiring operation. 
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Fic. Exchange transfusion apparatus. 


Results 


At all times, except where expressly stated, the 
measurement of venous pressure in centimetres 
was recorded with the baby at rest. A ‘glucose 
teat” was sometimes necessary as a ‘comforter’. 

Venous pressure before exchange varied from 
3-5 to 19 cm. in the 10 infants. The maximum 
venous pressure recorded during transfusion was 
25 cm. 

The venous pressure at the conclusion of trans- 
fusion varied between 1-0 and 12 cm. 

With the exception of Cases 2 and 6, which will 
be referred to later, all the infants were reasonably 
well clinically at the start of the procedure. The 
highest pre-transfusion venous pressure recorded 
in these eight children was 11 cm. 

In the seven cases (nine exchange transfusions) 
who were well throughout the transfusion, all, 
except Case 5 (transfusion No. 8), had a maximum 
venous pressure of 12 cm. or less. In transfusion 
No. 8 one recording of 17 cm. was made, and all 
the others were between 10-5 and 12-5 cm. 

In Case 2 (transfusion No. 3), weight 6 Ib., 
serum bilirubin 18-2 mg. per 100 ml., the highest 
venous pressure before exchange was 19 cm. This 
infant was moderately cyanosed with increasingly 
laboured respiration: 20 ml. of blood were with- 
drawn at the beginning of the exchange, reducing 
the pressure to 3-2 cm., with marked clinical im- 
provement and disappearance of cyanosis. During 
the exchange in this case the venous pressure rose 
to a maximum value of 25 cm. 

In Case 7 (transfusion No. 10), weight 10 Ib. 5 oz., 
cord bilirubin 5-0 mg. per 100 ml., the venous 
pressure before exchange was 3-5 cm. This infant 
was Clinically very fit. It was decided to exchange 


at a speed which would previously have been regard- 
ed as safe (8-0 ml./minute), and it was noted that 
during injection the column of blood in the vertical 
arm of the T tube measured 36 cm. When injec- 
tion was slowed down to what would have been 
regarded as very slow (5-0 ml./minute) the measure- 
ment was 19 cm. 
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TABLE 
Maximum 
Venous Venous Venous 
Exchange | Pressure Pressure Pressure 
No. Transfusion Before During End of Clinical State During Exchange Follow- -p 
No. Exchange Exchange Exchange 
(cm.) (cm.) (cm.) | 
1 1 5-0 | 12-0 9-5 Satisfactory | = 
2 { 2 2:0 | 15-0 1-0 Very ill at start; oxygen required | 
3 19-0 25:0 6°5 Second exchange, ill at start, oxygen required 
3 { 4+ 5°5 1-0 Satisfactory 
bs 9-0 9-0 7°5 Satisfactory All ali e 
4 6 4-2 6:0 6:0 Good at start; oxygen needed at end and 
7 1-0 6°5 2:0 Fair at start, mild cyanosis later; oxygen given menta!'y 
8 10-0 17-0 10-5 Excellent 
and 
6 9 5-8 4:0 1-5 Ill, vomiting, suction required 
physica:ly 
7 10 3:3 12-0 12-0 Satisfactory 
normei 
11 8-0 10-0 3-5 Occasional oxygen required 
8 12 o*3 7:0 4:0 Satisfactory 
13 11-0 10-0 5°5 Satisfactory 
9 14 | 2:5 5-0 5-0 Very well 
10 15 7:0 8-0 4:5 Very well 


Case 1 was also clinically fit, weight 64 Ib., 
cord haemoglobin 110% and bilirubin 6 mg. per 
100 ml. An exchange of 80 ml./Ilb. was completed 
in 90 minutes, i.e. 5-8 ml. blood exchanged per 
minute. The venous pressure before exchange 
was 5 cm., the maximum 12 cm. and the final 
9-5 cm. 

Cases 2 and 6 were the most severely affected of the 
10 infants, and were in the class referred to as ‘pre- 
hydropic’ by O’Neill and Gordon (1959). 

In Case 6 (transfusion No. 9), weight 7 Ib. 44 oz., 
cord haemoglobin 36% and bilirubin 6-7 mg. per 

100 ml., an 80 ml./lb. exchange was completed in 
’ 150 minutes, i.e. 3-8 ml. of blood exchanged per 
minute. The venous pressure before transfusion 
was 5-8 cm., maximum during the procedure was 
4 cm., and the final pressure was 1-5 cm. 

In Case 2 (transfusion No. 2) the infant was very 
ill and the cord blood figures of haemoglobin 
27% and bilirubin 5-3 mg. per 100 ml., are the worst, 
in combination, that have been encountered so far 
in this hospital. A 60 ml./lb. exchange was com- 
pleted in 105 minutes, i.e. 3-5 ml. blood exchanged 
per minute. It was considered imprudent to 
attempt an 80 ml./lb. exchange in this infant. 
Venous pressure before exchange was 2 cm., 
maximum 15 cm., and final 1:0 cm. The low 
initial figure is due to the fact that there had been 
blood loss after the cord was cut and this is therefore 
not a true pre-transfusion record. The results of 
the 10 cases are summarized in the Table. 


Discussion 


Although +4-0 cm. (Mollison, 1956) is regarded 
as the normal figure, in the cases under discussion 
there were no clinical signs of distress in those 
infants in whom the venous pressure measured 
12cm. or less. As illustrated in a well baby (Case 1) 
a resting venous pressure of this order will not 
be exceeded by a speed of exchange between 5 and 
6 ml./minute. In Case 7 in which a speed of 
exchange up to 8 ml./min. was employed for a short 
period the recorded measurements confirm my 
previous impressions that a rapid injection of blood 
can elevate the venous pressure (during injection) 
to a dangerously high level. In an ill baby in whom 
the resting venous pressure is already high there 
would be the distinct possibility of cardiac 
embarrassment. 

In Cases 2 and 6, because of their extremely 
precarious clinical condition, special precautions 
were taken to keep the ‘injection pressure’ below 
12 cm. throughout the transfusion. This resulted 
in a very slow speed of injection of 3-5 to 4:0 
ml./min., with obvious benefit to the infants, as 
the exchange transfusions were completed success- 
fully, and in a six months’ follow-up both infants 
remained physically and mentally normal. 

At the completion of an exchange transfusion it is 
tempting in some cases to add a further 10 or 20 ml. 
of blood to finish with a higher haemoglobin level. 
In Case 7, although a well baby, an extra 10 ml. 
of blood injected at the conclusion of the exchange 
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ra sed the resting venous pressure from 7 to 12 cm. 
In an ill baby such a procedure could be disastrous. 
It is preferable to increase the haemoglobin by an 
ex ended slow transfusion of 20 to 30 ml. as a 
fo.ow on (O’Neill and Gordon, 1959), or to give 
a small ‘top-up’ scalp vein transfusion at a later 
da'e. 

A resting pressure lower than 4 cm. may indicate 
a seriously ill infant. This may arise if the venous 
pressure is high, for when the cord is cut, blood will 
immediately spurt out; if the umbilical vein has 
not been instantly catheterized the rapid loss of 
blood will have the effect of lowering the venous 
pressure before measurement has been possible. 
This happened in Case 2 (transfusion No. 2) where 
the venous pressure before transfusion was only 
2-0 cm., and was undoubtedly a false reading. 
An initial venous pressure below 3-0 cm. may 
indicate a weak myocardium and should suggest 
caution. 


Conclusion 


Venous pressure was measured in the umbilical 
vein and recorded during exchange transfusion 
in 10 consecutive cases of haemolytic disease of 
the newborn. 

In the eight infants who were clinically fair before 
transfusion the maximum venous pressure was 
11 cm. 
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In those seven infants who remained without 
distress during the exchange transfusion the maxi- 
mum venous pressure was about 12 cm. 

With the use of a ‘portex’ T tube an ‘injection 
pressure’ of 12 cm. can be maintained throughout 
the procedure, thus limiting the speed of injection 
and avoiding cardiac overloading. The latter is 
the most frequent cause of distress, especially in the 
ill anaemic baby. The technique described is 
considered to be a useful method of treatment, 
especially in this type of patient. 


It is with great pleasure that I record my thanks to 
Sister B. M. Barchard, Miss S. A. Broadley and Drs. 
T. Woodward, B. Weir and D. H. Livingston for their 
assistance with the transfusions and preparation of this 
paper, and also to Professor R. S. Illingworth and Dr. 
K. Holt for their helpful criticism. 


REFERENCES 


Campbell, W. A. B. (1955). 
fusion. Arch. Dis. Childh., 30, 513. 

Farquhar, J. W. and Smith, H. (1958). Clinical and biochemical 
changes during exchange transfusion. Jbid., 33, 142. 

Lathe, G. H., Claireaux, A. E. and Norman, A. P. (1958). Recent 
Advances in Paediatrics, ed. D. Gairdner, 2nd ed., p. 115. 
Churchill, London. 

Mollison, P. L. (1956). Blood Transfusion in Clinical Medicine, 
2nd ed., p. 502. Blackwell, Oxford. 

O’Neill, E. M. and Gordon, R. R. (1959). Extended exchange 
transfusion in pre-hydropic infants. Arch. Dis. Childh., 34, 174. 

Walker, W. and Neligan, G. A. (1955). Exchange transfusion 
in haemolytic disease of the newborn. Brit. med. J., 1, 681. 


Potassium levels in exchange trans- 


llow- =p 
Il ali e 
and 
enta!‘y 
and 
3 
| 
} 


CONGENITAL ABNORMALITIES IN THE AFRICAN 
NEWBORN 


BY 


MICHAEL SIMPKISS* and ANNE LOWE 
From Mulago Hospital, Kampala, Uganda 


(RECEIVED FOR PUBLICATION JANUARY 20, 1961) 


As no figures were available on the incidence and 
type of congenital abnormalities in African peoples, 
2,068 consecutive newborn babies were examined 
by us and the results are given in this paper. They 
were born between December 1956 and September 
1957, in the maternity wards at Mulago Hospital, 
Kampala, in Uganda. This town has about 40,000 
inhabitants. It is on the north shore of Lake 
Victoria, practically on the Equator and is 4,000 feet 
above sea level. Mulago Hospital is for Africans 
only and is the teaching hospital for medical 
students from the University College of East 
Africa (Makerere College). 

Women are admitted for both normal and 
abnormal delivery. There is no domiciliary service, 
but two mission hospitals in the area also have 
maternity beds. The patients are drawn from many 
tribes, the Baganda forming the largest group. 
Antenatal clinics are held, but many of those who 
attend wait at home to see if natural delivery is 
possible. It is usual for women to wait until 
labour starts before coming to hospital. As there 
are few roads and travel during darkness is difficult, 
many patients are admitted in false labour. Patients 
live at varying distances from Kampala and five 
miles is thought to be near. A few patients are 
admitted from up-country centres. There are 
about 3,000 deliveries a year. It is from these 
patients that our material is taken. 

Of the 2,068 babies, 141 were stillborn. Jt was 
not possible to do autopsies. It was difficult to 
see all the stillborn babies because relatives took 
the body away very soon after delivery. Of these 
stillborns, 40 were not seen by us, but it is reasonable 
to expect that any gross abnormality such as 
anencephaly would have been recorded in the notes. 
Major abnormalities are always recorded by the 
midwife or medical student delivering the mother. 
Two hydrocephalics (one with talipes) and one 


* Present address: The Hospital for Sick Children, Great Ormond 
Street, London W.C.1. 


macerated foetus with syndactyly, brachydactyly 
and a funnel deformity of the chest were stillborn. 

There were 52 twin births and two of tripleis; 
all these babies were stillborn. 

Table 1 shows the abnormalities found. ‘The 
rate in this series is 5-4%. As Neel (1958) points 
out, any comparison of the frequency of congenital 
malformations in different series is handicapped 
by the fact that no two series are made up in the 


TABLE 1 


CONGENITAL ABNORMALITIES IN 2,068 
AFRICAN NEWBORNS 


| 
| Number 


Malformations 


1. Single malformations 
A. Musculo-skeletal system: 
Talipes equino varus 
Bifid terminal phalanges of thumb 
One phalanx each finger left hand .. my 
Polydactyly fingers .. 2 
Genu recurvatum 
B. Cardiovascular system: 
Congenital cyanotic heart disease type un- 
determined .. P 1 
C. Digestive system: 


OO 


Harelip and cleft palate 
Ileal atresia 
Lymphangioma of tongue 
D. Urogenital system: 
Hydrocele of cord .. 
E. Abnormalities of C.N.S.: | 
F. Organs of special sense: 
Ear malformation complex .. te on 2 
Accessory auricles... 5 
Prehelicine fistulae .. has 46 
G. Integument: 
Ichthyosis 1 
Collodion skin I 
Accessory nipples 3 
H. Syndromes: 
Gargoylism .. ae 1 


2. Multiple malformations 
Macerated foetus with Sadat brachy- 
dactyly and funnel chest .. as 
Hydrocephalus and talipes equino ‘varus 


Rate = 5-4% of births. 
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CONGENITAL ABNORMALITIES IN AFRICAN BABIES 


TABLE 2 
EFFECT OF MATERNAL AGE ON MALFORMATIONS 
Age (years) 
Totals 
0-19 20-24 25-29 30-34 35-39 40+ 
a as 554 411 139 43 4 1,528 
Non-Bantu = 124 123 100 23 7 0 377 
Total 677 511 162 50 4 | 2,068 
Bantu with malformations .. Si ra re % 16 24 26 8 3 0 | 77 
Non-Bantu with malformations _ wa 9 4 4 0 1 0 18 
Insufficient information, but with malformations — 17 
_ Total with malformations — a oat Ge 28 30 8 4 | 0 | 112 
™ 
x2 = 2:4 D. of F. = 3 0:5> p >0:25 
TABLE 3 
EFFECT OF BIRTH ORDER ON MALFORMATIONS 
1 2 3 4 5 6 7 8 9 | 10 Totals 
Bantu ..| 559 | 424 | 257 139 70 36 30 6 3 4 1,528 
Non-Bantu . ..| 166 92 5 16 11 3 2 0 0 377 
“Total || 47 | | 8 | 3 | 4 | 2,068 
Bantu with malformations . 25 18 ¥ 3 2 86 
Non-Bantu with malformations 8. cal Se 4 1 1 1 22 
Insufficient information, but with malformation. — — 4 
- Total with malformation .. ..  ..| 43 | 29 | 21 8 4 3 112 
x2 = 2-32 D. of F. = 4 0:75 > p >0°5 


same way. In some series many minor abnor- 
malities are included and in others these are excluded. 
For example, McIntosh, Merritt, Richards, Samuels 
and Bellows (1954; booked hospital cases) find an 
incidence of 7-°8°% White and 6-3% non-White 
infants and they include many minor abnormalities. 
Other incidences which exclude many minor 
abnormalities are 1-47% (Carter, 1950; England, 
booked cases only), 1-63% (Coffey and Jessop, 
1955; Ireland, hospital cases), 0-67% (Hegnauer, 
1951; Germany, hospital cases), 1-11% (Nowak, 
1950: Germany, hospital cases), and 1-02% (Neel, 
1958; Japan, general population). 

It is better to compare the incidence of particular 
abnormalities, but in a small series such as this 
comparison with other large series is not possible. 
Nevertheless, the incidence of many abnormalities 
is sinilar to that seen in Europe, harelip and cleft 
pala‘: being an example. There are, however, 
som: striking differences between the incidence of 
som malformations in Africans and in other 
part: of the world. For example, there were no 
babi ; with spina bifida or anencephaly and, more- 
over analysis of the hospital records of 5,498 babies 
borr setween 1953 and 1955 showed only two cases 
of a’ »ncephaly and two of spina bifida. This low 


incidence of anencephaly has been noted before 
among native Africans in Johannesburg and Pretoria 
by Kahn (1956). In Britain, from three to 12 
anencephalics and from three to eight cases of 
spina bifida would have been seen in 2,000 newborns. 
Geographical variation in the incidence of anen- 
cephaly is discussed in detail by Penrose (1957). He 
points out that though there is a great variation of 
frequency of occurrence in different parts of Europe, 
the incidence is, on the whole, greater among 
Europeans than among Asians or Africans. 
Polydactyly is very common, the incidence being 
1-4%. The extra digit is attached in all cases to the 
proximal phalanx of the little finger, commonly 


TABLE 4 


MEAN BIRTH ORDER BY MATERNAL AGE 
AND MALFORMATION 


Mean Mean Maternal 
Birth Order Age in Years 

All babies 2-34 24-2 
Those with malformations _ 2°17 24-63 
Those with prehelicine fistulae 2-33 24-87 
Those with extra digits 2-00 23-63 
Those with malformations other 

than prehelicine fistulae or extra 

digits 2-09 25°23 
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TABLE 5 
DISTRIBUTION OF MALFORMATIONS AMONG BANTU AND NON-BANTU 
(Malformation rates/1,000 births in brackets) 


| All Ethnic | | Insufficient 

| Groups | Bantu | Non-Bantu | Information 
Number of babies examined 2,068 | 1,528 | 377 163 
All malformations 112 (54-2) | 87 (56-9) 25 (66-3) — 
Prehelicine fistulae 46 (22-2) 40 (26-2) 6 (15-9) | — 
Extra digits .. 27 (13-1) 18 (11-8) 9 (23-9) — 
Malformations other than prehelicine fistulae and extra | 

digits 39 (18-9) | 29 (19) 10 (26-5) | 
| 

by skin alone. It is rudimentary, usually made up elsewhere. At first sight it may appear that th:re 


of one phalanx and sometimes has a nail. In 11 
cases the abnormality was unilateral and in 16 
bilateral. Two other babies had a similar condition 
of the toes and one of these had an accessory digit 
on the little finger of the same side. Both Bantu 
and non-Bantu were affected, the incidence being 
insignificantly higher in the non-Bantu. Accessory 
digits are uncommon in the United Kingdom. 
Marshall (1959) examined 1,000 consecutive Euro- 
pean babies born at Queen Charlotte’s Hospital 
on this point. None had accessory digits. 

Prehelicine fistulae were more common, the 
incidence being 2°2%. With this condition the 
incidence is higher in the Bantu, but the difference is 
not significant (y2 = 2:9; D. of F. = 1). Of 
Marshall’s 1,000 cases referred to above, only two 
had prehelicine fistulae (0-2%). 

Detailed information on the effect of maternal 
age and birth order is given in Tables 2, 3 and 4. 
No significant effect is seen. Table 5 shows the 
distribution of malformations among Bantu and 
non-Bantu. 


Discussion 


As Neel (1958) and others have noted, the total 
incidence of congenital malformations is com- 
parable in different races. There are, however, 
striking differences in the incidences of particular 
malformations. This first series of newborn babies 
from Africa confirms these observations. Although 
it was not possible to assess the degree to which our 
findings were influenced by the admission of ob- 
stetric emergencies the total incidence of congenital 
abnormalities is similar to that of other races. There 
are significantly fewer severe abnormalities of the 
central nervous system such as spina bifida and 
anencephaly. The two cases of hydrocephalus seen 
were not associated with spina bifida of which there 
were no examples. There were many more examples 
of polydactyly and prehelicine fistulae than are seen 


is a smaller incidence of congenital heart dise: se. 
The figures for this are not accurate, however, 
since the babies usually stayed in hospital for one 
to three days only and a follow-up examination 
was not practicable. 


Summary 


The first series describing congenital abnormalities 
in African newborn babies is presented. 

The total incidence of malformed children is 
5:4%; this is similar to the rate for other races. 
There are, however, striking differences in the 
incidence of particular malformations. 

Very few severe abnormalities of the central 
nervous system such as anencephaly, spina bifida and 
hydrocephalus are encountered. 

There are many more examples of polydactyly and 
prehelicine fistulae than are seen elsewhere. 


Thanks are due to Professor Coralie Rendle-Short 
of the Department of Obstetrics and Gynaecology at 
Makerere College, Kampala, for allowing us access to 
her patients and for her encouragement, and to the 
Chief Medical Officer, Uganda, for permission to publish. 
We also gratefully acknowledge much valuable help 
and criticism from Dr. Cedric Carter of the Medical 
Research Council’s Genetics Unit at The Hospital for 
Sick Children, Great Ormond Street, London. 
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DELAYED VISUAL MATURATION 


BY 


R. S. ILLINGWORTH 
From the Department of Child Health, University of Sheffield 


(RECEIVED FOR PUBLICATION DECEMBER 14, 1960) 


In view of the fact that there may be delay in 
maturation in any of several fields of development 
(Illingworth, 1961) it would not be surprising if 
some children showed delay in visual maturation. 
Having studied the visual development in two such 
children I searched the literature for information 
on the matter. The search included all volumes of 
the Quarterly Cumulative Index Medicus and 
standard textbooks on ophthalmology. I found 
very few references to the subject. 

Doyne (1930), writing from his experience at The 
Hospital for Sick Children, Great Ormond Street, 
London, wrote that ‘In some cases the development 
of sight is only delayed’. He described a child of 
3 months of age who showed no sign of vision. 
Ophthalmoscopic examination showed pigmentary 
deficiency of the retina and choroid. Sight began 
to develop from the seventh month, and was normal 
by 18 months. He referred to the frequency with 
which mentally subnormal children showed no 
apparent evidence of vision for some months, and 
wrote that the commonest cause of delayed sight 
development was albinism. 

Doggart (1957) mentioned the problem of infants 
who showed no sign of vision in the early weeks, 
and who subsequently saw normally. He suggested 
that this might be due to delayed myelination of the 
optic nerve, described by several French authors as 
‘La pseudoatrophie grise du nerf optique’. Doggart 
also referred to the frequency with which optic 
atrophy and other lesions were wrongly diagnosed. 
He ‘vrote: ‘For every genuine abnormality that 
escares detection, at least a dozen imaginary ones 
are «:escribed’. 

D: ke-Elder (1949) described visual agnosia as 
the inability to recognize or orientate objects 
perc ved, although the reception of their sensory 
impr ssions is intact’. He felt that though cases of 
visu’. agnosia are seen, the condition is not well 
reco, 1ized. 

M colleague, Mr. A. B. Nutt (1960), also referred 
to tl » frequency with which fundus changes were 
‘ted in infants referred because of apparently 


susp. 
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defective vision. He mentioned the fact that the 
optic disc was paler than that of older children, 
and that some degree of retinal hypoplasia was 
normal, so that the macula had a stippled appear- 
ance. He wrote that the assessment of sight of an 
infant did not depend on the appearance of the 
disc, but on the correlation of the child’s visual 
behaviour with his behaviour in other fields of 
development. 

Law (1961) wrote at length on the problem of the 
visually defective infant, on the basis of material 
at the Moorfields Hospital, London. I am in- 
debted to him for allowing me to see the script of 
the paper before publication. He referred to the 
difficulty in determining whether a pale optic disc 
in an infant was normal or abnormal, and empha- 
sized the need for caution in diagnosing optic 
atrophy in infants. He thought that 80°, of infants 
suspected of having defective vision would prove 
to have normal or near normal sight, but the 
evidence for this view was not strong. He described 
28 infants referred on account of defective vision. 
Ten of them, all thought in infancy to have pale 
optic discs, proved to have normal or almost normal 
vision. They were followed up for periods ranging 
from two months to nine years. The others were 
not adequately followed up, or had gross optic 
atrophy on examination. Law referred to the 
frequent finding of mottling of the macula, and of 
the ‘pepper and salt’ appearance of parts of the 
fundus. He rightly referred to the importance of 
relating the infant’s visual perception to the level 
of mental development. Unfortunately it is not 
possible to determine from Law’s paper the age at 
which the children began to see or respond to what 
they saw. 

Sorsby and Williams (1960) described blindness in 
infants with normal eyes or minimal fundus anoma- 
lies. The anomalies included the diffuse fine 
pigmentation called the ‘pepper and salt’ fundus. 
They described two families in which children 
showing these changes developed progressive blind- 
ness. The need for caution in interpreting these 
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minimal changes is obvious in the light of the papers 
by Law and Sorsby and Williams. 

I have not found other papers relevant to the 
subject, either in French or Italian, nor other papers 
on blindness in infants without ophthalmoscopic 
signs; neither have I found a description of cases 
similar to those below. I have, however, discussed 
the problem with many paediatric colleagues, and 
most of them have seen one or two infants presenting 
features similar to those described. 

Below are the case reports of two children seen 
by me at the Children’s Hospital, Sheffield. 


Case Reports 


Case 1. I saw this boy at the age of 34 months, 
through the courtesy of Dr. S. Yudkin of London. He 
had been born two weeks prematurely, weighing 5 Ib. 8 oz. 
(2,500 g.), after a normal pregnancy and labour, and a 
normal delivery. There had been no significant infection 
in pregnancy; and he was well in the newborn period. 
There were no siblings. There was no family history of 
delayed development or of other relevant abnor- 
malities. 

His parents, who were both intelligent, complained 
that he could not see. They said that he took no notice 
of anything, did not focus his eyes and did not smile 
at them, and that he did not watch them as they talked 
to him. He had, however, begun turning his head to 
sound at 12 weeks, which is the average age for this 
‘milestone’, and he had been vocalizing from the age of 
7 weeks, which is again average. He was said to 
smile at nothing in particular when lying in his cot. 

On examination his appearance was normal and he 
was vocalizing normally. The head circumference was 
average for a small baby—15{ in. His weight was 
12 lb. 7 oz. In the prone position he bore the weight 
on the forearms, with his chest well off the couch, and 
when he was pulled from the supine to the sitting posi- 
tion, there was only minimal head lag. He bore good 
weight on the legs. The hands were open, and the knee, 
ankle jerks and muscle tone were normal. He held a 
rattle placed in the hand and played for a long time with it. 
In motor and manipulative development he was entirely 
average, and the vocalizations, though difficult to assess, 
appeared to be normal. The urine did not contain 
phenylpyruvic acid. 

He appeared to take no notice of his surroundings. 
He did not watch his mother or father. He did not 
follow the dangling ring. He took no notice of bright 
objects, such as a metal hammer. I thought that he 
appeared to see light, when using the method described 
by André Thomas and Saint-Anne Dargassies (1952), and 
the pupils reacted to light. There was no nystagmus and 
ophthalmoscopic examination was entirely normal. My 
colleagues, Mr. G. Mackie, and Mr. A. B. Nutt, agreed 
with these findings. 

The baby showed the picture of developmental 
dissociation (Illingworth, 1958). The diagnosis made 
was delayed visual maturation, and I told the parents 
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that although it was impossible to be sure, I thou zht 
that the outlook was good and that he would see norm: lly 
in time, and that mental development was normal. 

He began to show signs of seeing at the age of 5 mon‘ hs, 
and at the age of 6 months I saw him laughing. He 
lifted his head from the supine spontaneously an 
achievement typical of a 6-month-old baby). He as 
now following a light, dangling ring or bell, but ot 
as far as an average 6-month-old baby. He follo: ed 
objects in the lateral and vertical direction, but not for 
180°. He repeatedly opened his mouth when ‘he 
feeding bottle approached his lips. Motor developn: ent 
was normal. He transferred objects from hand to head, 

At 10 months he weighed 22 Ib. The head circ:.m- 
ference was 174 in. He made immediate attempt: to 
pick up the Gesell 8 mm. pellet, but could not quite 
achieve finger-thumb apposition. There was almosi an 
index finger approach to objects. The grasp of one-!:ch 
cubes was mature. Vocalizations were good. He 
bore full weight on the legs, but would not stand holding 
on to furniture. He was sitting securely, and had begun 
to sit without support at 7 months. He actively banged 
and rang the bell. He repeatedly opened his mouth 
on the approach of a piece of chocolate. He was not 
able to wave bye-bye or play pat-a-cake. 

The boy was normal in his behaviour; in some aspects 
of development his developmental level was that of a 
9-month-old baby, but he was quite up to the average in 
motor development. His visual pursuit and_ visual 
development were normal. 


Case 2. This girl, whom I have described in part 
elsewhere (Illingworth, 1960) was a full-term baby born 
normally after a normal pregnancy. She was well in 
the newborn period. At the age of 3 days she first 
showed the signs of spasmus nutans. I have not heard 
of this condition in a child so young. 

For the first six months she showed no evidence of 
vision. She did not smile. Her mother, an intelligent 
woman, was convinced that she was blind. Her family 
doctor and a doctor at the infant welfare clinic concurred. 
At 4 months she took no notice of bright Christmas-tree 
lights, but she was able at that age to hold and play 
with a rattle placed in the hand, and she had been turning 
her head to sound from the age of 3 months. At 
5 months she was taken to Mr. Muirhead, ophthalmo- 
logical surgeon at Chesterfield, to be certified as blind. 
He declined to certify this, though agreeing that she 
showed no sign of vision. The pupil reactions, optic 
discs and fundi were normal. At this age she took no 
notice of the feeding bottle when it was approaching her, 
and showed no response until it touched her lips. She 
began vocalizing ‘mama’. 

At the age of 6 months she first began to smile at 
her mother and to follow with her eyes. She now began 
to reach for objects and get them. The spasmus nutans 
persisted. At 8 months she was able to sit without 
support, at 9 months to play pat-a-cake, and at 10 months 
to wave bye-bye, handle a toy and part with it, and to 
cast objects on to the floor—all average for the age 

At 11 months she held her arms out for clothes, 
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wi ch is average for the age. At 16 months she was 
sp aking in sentences, and I was impressed with her 
ad anced speech, her interest in surroundings, and her 
alc tness. She had begun to acquire sphincter control. 
Sh: was somewhat hypotonic in the lower limbs and did 
no. walk without support until she was 2 years old. 
| regarded this as isolated delay in motor development, 
an! of no significance. She showed spasmus nutans, 
with the characteristic lateral movements of the head, 
brought on by concentration on an object, and the usual 
peculiar way of looking at objects out of the eye corners. 
Her eyesight and fundi were normal. At 33 months 
she was speaking in long sentences, she was able to put 
on her pants, skirt, cardigan, shoes and socks, and some- 
times to fasten buttons. On the picture card she named 
eight objects (Gesell; average for 36 months), and with 
the uncoloured geometric forms (Gesell) she achieved 
the level of a child of 45 months. She did not co-operate 
in drawing nor in repeating digits. There were slight 
residual signs of spasmus nutans. It was obvious that 
she was a bright normal child with normal vision and 
a better than average level of intelligence. 


Discussion 


When a child is referred for an opinion because 
he or she does not appear to see, by far the common- 
est finding is mental subnormality, as indicated by 
retardation in other aspects of development. A 
full developmental examination is therefore neces- 
sary. Even if the child is retarded in other fields 
of development, examination of the eyes and the 
optic fundus is essential, for optic atrophy, cataract 
and other eye defects are commonly associated with 
mental subnormality. If, however, the child who 
appears not to see at the appropriate age, is found 
to have developed normally in other respects, and 
no defect is found in the eye, the likely diagnosis 
would be blindness or delayed visual maturation. 
The possibility that the child will see normally in 
time is an important one to remember, because one 
has to discuss the prognosis with the parents. 

The same applies to the retarded child who does 
not seem to respond to what he sees. If examination 
of the eye does not reveal any abnormality, the odds 
are ‘hat the child will see normally when he is 
olde>. The difficulty which commonly arises, 
hov:ver, is interpretation of the pale optic disc, 
whi 1 may or may not be normal. If there is 
dov t about such a disc, the odds are that the child 
will ce normally in time. 

1 m frequently asked to see babies because of 
susy cted blindness, and the great majority are 
fou: | to be mentally subnormal. I often feel that 
the: re relatively more retarded in visual recognition 
tha: in other fields—an example of what I have 
terr d developmental dissociation (Illingworth, 
195: . and it may well be that delayed visual 
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maturation is more common in retarded children 
than in others, just as generalized delay in maturation 
is more common in mentally subnormal ones than 
in children who will prove to have a normal level of 
intelligence (Illingworth, 1961). 

An important feature of children with delayed 
visual maturation may well be the absence of roving 
nystagmus. It is difficult to say how soon roving 
nystagmus is seen in blind children, but it is certainly 
seen by the age of 3 or 4 months. 

When faced with an otherwise normal infant who 
fails to show visual response, there is a remote 
possibility of autism. Such a child may fail to 
smile at his mother or to show interest in his sur- 
roundings. 

It is not possible to say whether the child with 
delayed visual maturation is unable to see, or is 
able to see but unable to interpret what he sees 
(visual agnosia). 

The condition of delayed visual maturation in 
an otherwise normal child is uncommon, but it is clear 
from discussion with other paediatricians and with 
ophthalmologists that it is not very rare. It will 
probably always be impossible to give an accurate 
prognosis to anxious parents, because it may well be 
that there are many gradations between blindness 
which will be permanent and ‘blindness’ which will 
be temporary, as inthe twochildren described. Prog- 
nosis, therefore, must always be guarded, but it is a 
great help to parents if reasonable hope of complete 
normality can be given. 

Neither of these children has yet been followed 
into school life and there is always the possibility 
that perceptual difficulties will reveal themselves 
in later years. 


I am indebted to Dr. S. Yudkin of London and Dr. 
B. Graham of Sheffield for referring one of these children 
to me, and to Mr. E. G. Mackie, F.R.C.S., and Mr. 
A. B. Nutt, F.R.C.S., for their ophthalmological findings. 
I am indebted to Mr. H. C. Muirhead, F.R.C.S., of 
Chesterfield, for his ophthalmological findings in the 
second case, and to Dr. Margaret Eastwood for referring 
the girl to me. 


REFERENCES 


Doggart, J. H. (1957). Infantile fundus lesions in relation to mental 
capacity. Brit. med. J., 2, 933 

Doyne, P. G. (1930). Amaurosis in infants. Practitioner, 125, 174. 

Duke-Elder, W. S. (1949). Textbook of Ophthalmology, vol. 4. 
Kimpton, London. 

Illingworth, R. S. (1958). Dissociation as a guide to developmental 
assessment. Arch. Dis. Childh., 33, 118. 

—— (1960). The Development of the Infant and Young Child, 
Normal and Abnormal. Livingstone, Edinburgh. 

—— (1961). J. Pediat. (in the press). 

Law, F. (1961). The problem of the visually defective infant. Trans. 
ophthal. Soc., 80, 3. 

Nutt, - x 1 ore Ophthalmic manifestations in paediatric practice. 
Ibid., 79, 

Sorsby, A. and Williams, C. E. (1960). Retinal aplasia as a clinical 
entity. Brit. med. J., 1, 294. 

Thomas, A. and Saint-Anne Dargassies, S. (1952). Etudes neuro- 
logiques sur le Nouveau-né et le jeune Nourrisson. Masson, Paris. 


5 


| 

lly 
al. 
mon’ hs, | 
ng. He | 
sly an | 
He 
but ot 
‘ollo: ved 

not for 
1en ‘he 

| 


CONGENITAL ABNORMALITIES OF THE FEMUR 


BY 


P. A. RING 
From the Royal College of Surgeons 


(RECEIVED FOR PUBLICATION NOVEMBER 25, 1960) 


Congenital defects of the femur vary from simple 
hypoplasia of the bone to complete absence. 
Classification of these defects has been suggested 
by Nilsonne (1928) and by Mouchet and Ibos (1928), 
but neither has met with general acceptance. In 
more recent years Golding (1939, 1948) has demon- 
strated the close association of the short femur with 
congenital coxa vara, and has emphasized that 
these are variations of the same underlying abnor- 
mality. The clinical distinction between the various 
types of femoral defect is important as a guide to 
the prognosis of limb development. 

From an examination of patients with congenital 
abnormalities of the femur the following classifica- 
tion is suggested: 


Simple femoral hypoplasia. 

Congenital coxa vara. 

Femoral hypoplasia with coxa vara. 
Pseudarthrosis of the femur. 

Hypoplasia of the lower femoral epiphysis. 
Complete absence of the femur. 


Although these patients commonly have other 
skeletal defects, the major congenital abnormalities 
affecting the nervous system, or in the chest and 
abdomen, appear to be rare. Their span of life 
is thus rarely affected, and detailed autopsy or 
pathological examination of the limb is rarely 
possible. From the clinical examination of these 
patients, however, and from serial radiographs, 
much information can be obtained about the clinical 
course of the limb abnormality, and the nature of 
the underlying disturbance of growth. 


Clinical Material 


The records of the Royal National Orthopaedic 
Hospital and The Hospital for Sick Children for 
the past 10 years have been examined, and patients 
with this diagnosis have recently been reviewed. 
With the addition of one case from Guy’s Hospital, 
38 examples of this defect have been collected, 19 of 
these have been reported in detail elsewhere (Ring, 
1959) under the title of simple femoral hypoplasia, 
and will only be considered briefly. A true indica- 


tion of its incidence is difficult to obtain, bu: it 
appears to be the commonest congenital dei-ct 
causing major abnormalities of limb growth. 


Clinical Features 


There is no evidence that this is a familial disorder, 
and careful inquiry of the parents has revealed no 
evidence of other congenital disorders within the 
immediate family. The history of the pregnancy 
and delivery has failed to indicate any significant 
infection or abnormality at this time. In most 
patients the abnormality is apparent at birth, but 
where the inequality of leg length is slight, the 
diagnosis may not be made until the child begins to 
walk. To ordinary clinical testing the abnormality 
is confined to the skeleton; there is no evidence of 
an associated muscular or nervous abnormality, 
although in the presence of gross defects muscle 
attachments may be bizarre. Occasionally there 
is also a partial or complete absence of the fibula, 
usually with an associated foot defect. In the 
present series this has always involved the same 
side as the femoral defect. 


Simple Femoral Hypoplasia (19 cases). The 
affected thigh is shorter than its fellow, but may 
appear more bulky. It is often bowed laterally, and 
the patella is high and small. The leg is held in 
external rotation, and the hip cannot be rotated 
internally beyond the neutral position. Radio- 
graphs of the femur show no abnormality apart 
from the shortening, but there is usually some 
thickening of the cortex of the femur at the centre, 
and a small beak on its outer side. The radiographs 
often resemble those of a healed birth fracture, and 
many of these cases were initially regarded in this 
light. The distinction is an important one since the 
congenital short femur always grows less rapidly 
than its fellow, and the inequality of leg length 
therefore tends to progress. In this group the 
definitive shortening does not usually exceed three 
inches and may well be less. 
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Fic. 1.—Congenital coxa vara showing deformity of the head and 
neck and elevation of greater trochanter. 


These cases have already been considered in detail 
elsewhere (Ring, 1959). 


Congenital Coxa Vara (three cases). Abnor- 
malities in the hips of these patients are rarely 
detected before they start to walk, although limita- 
tion of abduction, and a very slight shortening of 


the limb, if the lesion is unilateral, are apparent at 
birth. Where both hips are affected there is a 
waddling gait, and a pronounced lumbar lordosis. 
Both abduction and internal rotation of the hip 
are limited, but the head of the femur can usually 
be felt in the acetabulum. 

In the early radiographs ossification of the head 
of the femur is usually delayed. The varus defor- 
mity of the femoral neck may be apparent soon after 
birth, but more commonly develops during the 
second year of life. Ossification defects in the lower 
part of the femoral neck are common, but not 
invariable. In this small group mineralization of the 
head and neck has proceeded relatively normally 
(Fig. 1). The length of the femur is probably 
affected mainly by the deformity of the upper end, 
and the shortening of the limb rarely exceeds one inch 
(Table). Indeed, true growth in length of the femur, 
from trochanter to femoral condyles, often appears 
unaffected. 


Femoral Hypoplasia with Coxa Vara (five cases). 
This type of defect combines the features of the first 
two groups. The shortening of the limb is usually 
noticed at birth, or during the early months of life. 
There is an asymmetry of the thigh creases, and the 
leg is held in external rotation (Fig. 2). Internal 
rotation of the hip is absent, and abduction limited. 
The greater trochanter is elevated, but there is no 


TABLE 
Case No. Age Shortening Treatment Associated Defects 
(years) (in.) 
Congenital short femur:* 
I 2 1 None — 
2t 7 None Bilateral osteotomy -- 
3 15 14 None 
Femoral hypoplasia with coxa vara: 
4 10 Stapled None 
5 Extension prosthesis Absent fibula 
tibia 
6 2 2 None Scoliosis with congenital abnormalities 
} 16 Unknown Amputation through knee Premature fusion head of femur 
12 5 Extension prosthesis None 
Pseudarsrosis of the femur: 
20 7} Patten None 
1 4 7k Symes’ amputation Partial absence of fibula 
! 6 Unknown Arthrodesis of knee; Symes’ amputation None 
1 6 Unknown None None 
! 4 3 Bone grafting None 
Hypopi. ‘2 of the lower femoral epiphysis: 
| | 4 2 None Genu valgum 
Comple absence of femur: : 
1 5 None Bilateral prosthesis Talipes; absent fibula; congenital 
| amputation of arms 
Bilater: - hort femur: 
1 Unknown Prosthesis Absent fibula 
! 10 5 High boot Fixed flexion hip and knee 
1 7 23 Caliper Genu valgum 


* Exc’ jing simple femoral hypoplasia. 


+ Bilateral. 


t Be 


Fic. 2.—Congenital short femur and coxa vara. There is external 
rotation of the limb, the thigh is short and bowed. 


evidence of hip instability and the head of the femur 
can usually be palpated within the acetabulum. 

Radiographs of the legs show that the affected 
femur is short, and bowed laterally, within an area 
of cortical sclerosis on the outer side. The upper 
end is expanded, the metaphysis is broad, and the 
epiphyseal centre for the head is late in appearing 
(Fig. 3). The acetabulum is often shallow. Careful 
examination of the relationship of the upper end 
of the femur to the acetabulum permits the diagnosis 
of coxa vara and short femur to be made before the 
upper bony epiphysis has appeared. The presence 
of this centre makes the diagnosis more certain, and 
reveals the definitive shape of the femur. Defects 
of this type may be associated with congenital 
abnormalities of the other femur, of a greater or 
lesser extent. 

In this type of deformity growth of the limb is 
profoundly depressed, and shortening varies between 
three inches and six inches at maturity. Even in the 
absence of gross congenital abnormalities of the tibia 
or fibula, the growth of the leg below the knee is 
usually depressed. An indication of this can often 
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Fic. 3.—Coxa vara and short femur. The secondary centre 
for the head of the femur has not yet appeared. 


Fic. 4.—Gross shortening of the right thigh associated with congenital 
pseudarthrosis of the femur. 


be obtained from the early radiographs which show 
delay in the appearance of the upper epiphyseal 
centre of the tibia. 


Congenital Pseudarthrosis of the Femur (six cases). 
This term has been used to describe the grosser type 
of femoral shaft defect. The child presents at 
birth with a very short thigh, although the develop- 
ment of muscle is often apparently normal (Fig. 4). 
There is usually a flexion deformity of the hip, and 
abduction is limited or absent. There is commonly 
an associated congenital defect of the leg or foot. 

The early radiographs show a short and narrow 
femoral shaft, with delay in appearance of the upper 
and lower femoral epiphyses. In this condition 
the centre for the lower end usually develops during 
the first year, although it may show abnormalities of 
shape, usually associated with a genu valgum. 
As the child grows the femur increases in length, 
but its upper end attains a level above the accta- 
bulum, indicating a progressive coxa vara. ‘The 
centre for the head of the femur is almost always 
present, and remains within the acetabulum (Fig. 5). 
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Fic, 5. 


Fic. 5.—Radiograph of congenital pseudarthrosis of the femur. The 
shaft of the femur is displaced upwards, but the head remains in the 
acetabulum. 


Fic. 6.—Congenital pseudarthrosis of the femur before exploration 
showing the shaft of the femur opposite the acetabulum. 


Fic. 7.—(The lower part of the figure contains the end of the marrow cavity and ‘metaphysis’.) There is a suggestion of 
columnar arrangement above the cartilage cells and this appears to be a slowly ossifying area. 


= 
Fic. 6, 


Thus, although the shaft of the femur appears to be 
dislocated in relation to the hip joint, there is no 
true instability, and the head of the femur and the 
shaft remain in continuity, but not by bone. The 
upper end of the shaft of the femur is often capped 
in the older child by a small plate of bone, which 
probably represents the centre of ossification for 
the greater trochanter. 

Shortening in these patients is due to a combina- 
tion of coxa vara and a growth defect. By con- 
trolling the varus deformity it might be possible 
to diminish the progress of limb inequality. One 
child was subjected to operative exploration (Fig. 6). 
The upper end of the femur was found to be com- 
plete in its cartilaginous form, and no true pseud- 
arthrosis was present. The upper part of the meta- 
physis ended by splaying into the cartilage of the 
femoral neck, and sections of this region showed 
the normal process of endochondral ossification 
(Fig. 7). The cartilage of the upper femur was 
divided and a wedge removed to abduct the shaft 
of the femur, and a fibular graft driven across from 
the upper part of the femur into the cartilaginous 
head. After this operation the head of the femur 
rapidly ossified, although para-articular ossification 
still limited hip movement (Fig. 8). 
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Fic. 8.—Radiographs ta} en 
three months after the ope a- 
tion showing the child in 
Fig. 6. The fibular graft «an 
be seen extending into he 
head of the femur which as 
now ossified. There is a 
large bar of new bone form:a- 
tion between the upper end 
of the femur and the side 
wall of the pelvis. 


Hypoplasia of the Lower Femoral Epiphysis (one 
case). Most congenital defects of the femur affect 
the upper end either predominantly or completely, 
although the delay in the appearance of the secon- 
dary centre for the lower end indicates that the 
disturbance of growth may affect the whole bone. 
In association with defects of the upper part of 
the femur abnormalities in shape of the lower 
femoral epiphysis may also appear, and may con- 
tribute to the development of a genu valgum 
(Fig. 9). Complete absence of the lower femoral 
epiphysis has been seen in one patient. The con- 
dition affected both legs, but there was none of the 
other stigmata of the congenital short femur. It is 
more likely that this type of abnormality is related 
to the multiple congenital abnormalities of the 
epiphyses, rather than the short femur. 


Complete Absence of the Femur (one case). This 
type of defect is usually detected at birth and is 
commonly bilateral. The thigh is short, and the 
femur cannot be palpated. The buttocks are 
broad, and the musculature of the gluteal region is 
well developed. There are usually associated defor- 
mities of the limb below the knee, and deformities 
of the upper limb may also be present (Fig. 10). 
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Fic. 9.—The lower femoral epiphysis which is malformed, with a 
genu varum deformity. The femur is also bowed and short. 


Although walking may be a little delayed, even 
in the presence of a bilateral defect, mobility is 
quite good, although instability is marked. The 
radiographs of the limb show that the femur is 
completely absent, but the tibia fails to articulate 

‘ith the pelvis by some distance. As the child 
grows a small ossicle representing the lower end 
of the femur may appear in the radiographs, 
emohasizing how resistant the lower end of the 
bee is to this deformity. 


jlateral Defects (three added cases). There are 
fi. patients in this series with a deformity of both 
fe urs. In two of them, one with coxa vara, and 
or with complete absence of the femur, the defect 
Ww: symmetrical. In the other three patients there 
Ww: a profound inequality of limb length. The 
as ciation of two different types of femoral defect 
in he same patient confirms the view that these 
de cts are all variants of a common abnormality 
(F 11). 


Fic. 10.—Congenital absence of both femora and of the right forearm 
with talipes. 


Fic. 11.—Bilateral short femur. On the right is a gross coxa vara, 
on the left a pseudarthrosis. The head of the femur on the left is 
just visible in the acetabulum. 
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Discussion 


Aetiology. Careful inquiry into the family 
history of these patients, into the history of the 
pregnancy and that of the birth has failed to find 
any evidence of a familial factor in this disorder. 
There is clearly a close association between other 
congenital defects of the skeleton, and particularly 
with congenital absence of the fibula. Occasionally 
both femora are affected. In the simple coxa vara, 
however, the defects are usually symmetrical, but 
in the other type of disturbance the femora tend to be 
unequally affected. The significance of this obser- 
vation may not be great, since symmetrical dis- 
turbance of femoral growth might well pass un- 
noticed. 

In all congenital defects of the femur there is a 
tendency for the upper metaphysis to be the most 
severely affected part of the bone. From the study 
of the serial radiographs in these children it appears 
that the primary defect lies in the cartilaginous 
primordium of the femur. It is suggested that the 
abnormality of structure of this tissue is such that in 
the minor aberrations it is resistant only to the 
process of endochondral ossification. Such a 
resistance accounts for the delay in the appearance 
of secondary centres of ossification and also for the 
broad area of weakness in the upper end of the 
bone. Under the stress of weight-bearing, or 
possibly of simple muscle activity, the relationship 
between the head of the femur and the neck becomes 
disturbed. The development of coxa vara is thus 
dependent upon a change in the resistance of the 
cartilage to stress, whilst the failure of growth lies 
in a resistance to the normal process of endochondral 
ossification. In the simple coxa vara resistance 
to ossification is minimal, and shortening is slight, 
but in the more severe types of deformity changes 
in the upper end of the femur, and shortening are 
closely allied. 

The association of the congenital short femur 
with other types of congenital abnormalities of the 
skeleton is more in favour of a primary disturbance 
of the cartilaginous framework than a vascular 
defect, or an intrauterine fracture. It must be 
conceded, however, that there is no reason why 
the upper metaphysis of the femur is so commonly 
involved in this type of abnormality. 


Prognosis. The disability in congenital defects 
of the femur is largely related to the extent of the 
inequality of limb length. Fixed flexion in the 
region of the hip joint, although it increases the 
apparent shortening of the limb, rarely occasions 
any other disturbance. The externally rotated 
position of the limb does not give rise to any func- 
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tional disability, and there is no evidence that it 
encourages degenerative changes in the hip. 

In the individual child, the outlook depen |s 
primarily upon the extent of the femoral defe t. 
The shortening of the limb may be predicted wi h 
fair accuracy at any age by relating the length of t ie 
two femora. Thus in a child with a femur or iy 
half as long as the normal one, the shortening 1s 
an adult will be somewhere between seven and ni ‘e 
inches. In the presence of coxa vara without ott =r 
evidence of the conyenital short femur shortening is 
usually insignificant, and in a simple femoral hyp 9- 
plasia will probably not exceed three inches. Whc:e 
the two defects are combined the inequality may be .s 
much as six inches and this will be exceeded in t 1e 
presence of congenital pseudarthrosis of the femur. 


Treatment. The presence of fixed deformity of 
the hip requires treatment in patients with minor 
femoral defects to permit a normal gait. In the 
presence of severe defects it may occasionally be 
necessary to permit a prosthesis to be fitted. Coxa 
vara without shortening may require subtrochanteric 
femoral osteotomy, and the results of this operation 
are usually good (Le Mesurier, 1948). 

Relatively few of the children in this series have 
been subjected to treatment for the limb inequality. 
Many of them, of course, have not yet reached the 
age at which definitive treatment is possible. Where 
the shortening amounts to three inches or less, it is 
clearly amenable to treatment by stapling the knee epi- 
physes of the longer limb, or by femoral shortening. 
The number of patients treated in this way is too 
few to indicate the value of each of these 
procedures. 

The more severe disturbances of growth have been 
treated by the provision of suitable appliances. 
In the presence of a well-developed muscular system, 
these patients manage to carry a high boot or a shoe 
with a patten with ease. The function of children 
in the extension prosthesis is excellent, but the foot 
tends to be forced into an uncorrectable equinus, 
thus prejudicing any later attempt to reduce limb 
inequality. This appliance is also unsightly in 
the older patient, and some of these children have 
been treated by Syme’s amputation at an early 
stage, thus permitting a less obtrusive limb to be 
worn. The advantages of this procedure must be 
weighed against the reluctance of the patient and the 
parents to sacrifice a normal foot. 

In the fitting of an artificial limb in the older 
patient a knee flexion piece is rarely possible. For 
this type of patient van Nes (1950) has described 
a rotation-plasty which may well be of value. By 
fusing the knee and rotating the leg through 180° 
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the ankle is available to activate the knee-flexion 
pait of the prosthesis. 


Summary 


/. Classification of congenital defects of the femur 
has been presented, and eight examples of this 
defect have been grouped. 

The clinical and radiological picture in these 
patients, and the growth of the short limb has been 
described. 

The nature of the growth disturbance in these 
patients has been discussed. 


I am most grateful to Mr. J. S. Batchelor, Sir Denis 
Browne, Professor J. I. P. James, Mr. G. C. Lloyd- 
Roberts, Mr. K. I. Nissen and Mr. David Trevor who 
have permitted me to examine and report upon patients 
under their care. 
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HYDRAMNIOS IN RELATION TO FOETAL MORTALITY 


It has long been recognized that hydramnios is 
associated with a high foetal mortality and a high 
incidence of foetal abnormalities. 

In this paper the incidence of foetal mortality and 
morbidity associated with hydramnios has been 
calculated and an attempt has been made to show 
the prognosis for the foetus of a mother with 
hydramnios. 


Material 


A retrospective survey was made of patients at 
the Jessop Hospital for Women, Sheffield, from 
1949 to 1958 inclusive. This hospital admits 
primigravidae and women with complications of 
pregnancy. 

In the 10-year period there were 16,214 preg- 
nancies resulting in 16,628 births. In the same 
period there were 256 pregnancies with hydramnios, 
resulting in 287 births (Table 1). In the 15,853 
live births the incidence of hydramnios was 18 per 
1,000, compared with an incidence of 3-1 per 1,000 
given by Malpas (1937) in Liverpool, and Prindle, 
Ingalls and Kirkwood (1955) in Boston. Moya, 
Apgar, James and Berrien (1960) found 79 infants 
associated with hydramnios in 24,316 deliveries, 
an incidence of 3-2 per 1,000 births. 


Method 


In formulating criteria for the diagnosis of 
hydramnios we have accepted conditions similar 
to those of Scott and Wilson (1957), i.e. either the 
recording of clinical hydramnios by two independent 
obstetricians, or the recovery of 1,500 ml. or more 
of liquor at amniotomy. 

Maternal and infant records and autopsies were 
examined. 


Results 


Of the 287 infants in this series, 43% were still- 
births or died in the neonatal period; 164 babies 


* Present address: Medical Registrar, West Middlesex Hospital, 
Isleworth, Middlesex. 


survived beyond the neonatal period (Table 1). 
Prindle et al. (1955) found a perinatal mortzlity 
of 51% in 155 infants, and Moya ef al. (1%60) 
reported a mortality of 29% in 79 infants associated 
with maternal hydramnios. 

One hundred and eighteen infants (41°) had one 
or more congenital defects. The abnormalities found 
are grouped into systems in Table 2. Of the central 
nervous system the following abnormalities were 
found: anencephaly in 59 (three in one of twins), 
hydrocephaly, encephalocele, meningocele, or inien- 
cephaly in 14, mongolism in one, congenital bulbar 
palsy in one, palatal paralysis in one, and one 
mentally retarded child. Achondroplasia occurred 
in five, Klippel-Feil syndrome in one, mediastinal 
obstruction due to hamartoma of the lung in one, 
congenital heart disease in two, congenital goitre 
in one and choanal atresia in one. In the gastro- 
intestinal tract there was absence of the mandible 
in one patient, cleft palate and harelip in eight, 


TABLE 1 


SURVIVAL—MORTALITY FIGURES, AND PERCENTAGE 
DISTRIBUTION OF STILLBIRTHS AND NEONATAL DEATHS 


Hospital Population: | Hydramnios Series: 
16,628 287 


Stillbirths 775 (5S) 89 (31) 

Neonatal deaths 477 (3) 34 (12) 

Total deaths... 1,252) | 123 (43) 

Survivals .. (92) 164 (57) 
| 


Figures in parenthesis are percentages. 


TABLE 2 


DISTRIBUTION OF CONGENITAL ABNORMALITIES _IN 
118 OUT OF 287 INFANTS ASSOCIATED WITH HYDRAMNIOS 


Distribution of 


Congenital Abnormality | Total Alive | Dea 
Central nervous system .. ot 75 3 72 
Musculo-skeletal system. . ios 6 — | 6 
Ear, nose and throat... 1 1 
Respiratory system 1 — J 
Cardio-vascular system .. 2 | 1 | | 
Gastro-intestinal system 31 7 24 
Miscellaneous | 2 | 2 | -- 
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HYDRAMNIOS IN RELATION TO FOETAL MORTALITY 


oe: )phageal atresia in seven, duodenal atresia in 
on, diaphragmatic hernia or defects in four, 
sev re hydrops in six, foetal ascites in one, and 
imperforate anus in two. 

(ther causes of death were: cerebral haemorrhage 
(10., intrauterine and intrapartum anoxia (six), 
prematurity (five), respiratory distress syndrome 
(two), infections (two) and atelectasis (two). 

In the 10-year period there were 10 babies with 
oesophageal atresia, of whom seven were associated 
with maternal hydramnios. In this series one in 
every 41 cases of hydramnios was associated with 
oesophageal atresia. Carvalho (1954) estimated 
that in one out of 12 cases hydramnios was due to 
oesophageal atresia. Prindle et al. (1955) found 
that 20 out of 107 babies with this condition were 
associated with maternal hydramnios, and Scott 
and Wilson (1957) found hydramnios in 12 out of 
13 cases of oesophageal atresia. Of our seven 
patients with oesophageal atresia, six were stillborn 
or died in the neonatal period. 

In this study, achondroplasia was found in six 
infants out of 16,628 births, of which five were 
associated with hydramnios. There were no sur- 
vivors. 


Discussion 
These results confirm the view that hydramnios 
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is associated with gross abnormalities in the foetus, 
and a high morbidity and mortality rate. 

Little is known of the cause and origin of hydram- 
nios. In many of the congenital abnormalities a 
mechanical factor may be involved, preventing 
normal swallowing of amniotic fluid by the foetus 
in utero, aS suggested by Scott and Wilson (1957). 
This is not, however, a relevant consideration in 
achondroplasia, and the reason for the association 
is not clear. 

Summary 

A retrospective study of 287 births associated with 
hydramnios revealed that 43% of the babies were 
stillborn or died in the neonatal period. Congenital 
abnormalities were present in 41% of infants. 


I wish to thank Professor R. S. Illingworth for en- 
couragement in writing this paper and Dr. N. F. Coghill 
for constructive criticism. 
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CLEFT LIP AND PALATE: SEASONAL INCIDENCE, BIRT. 1 
WEIGHT, BIRTH RANK, SEX, SITE, ASSOCIATED 
MALFORMATIONS AND PARENTAL AGE 


A STATISTICAL SURVEY 


BY 


G. R. FRASER and J. S. CALNAN* 
From the Population Genetics Research Unit, Medical Research Council, Headington, Oxford 


(RECEIVED FOR PUBLICATION NOVEMBER 23, 1960) 


Cleft palate, with or without cleft lip, is one of 
the more common congenital malformations in 
man. Two recent English surveys have reported 
a birth incidence of about one in 600 (MacMahon and 
McKeown, 1953; Pleydell, 1960) and this conforms 
well to careful surveys carried out in other countries 
of Europe (Fogh-Andersen, 1942) and the U.S.A. 
(Ivy, 1957). 

For the past 10 years it has been the practice of the 
Plastic Surgery Unit at the Churchill Hospital to 
record in cases of this malformation, information 
regarding birth weight, date of birth, age of parents 
and birth rank. The site of the cleft (left, right or 
central) was always noted and in most cases the 
presence of any additional congenital malformations. 
In all, data are available in 456 cases, though the 
full information is not given in every instance. 

The present paper deals with an analysis of these 
data in an attempt to throw light on possible aetio- 
logical mechanisms of this deformity. Group I 
refers to cases of isolated harelip, Group II to isolated 
cleft palate and Group III to combined harelip 
with cleft palate (Davis and Ritchie, 1922). 


The Present Inquiry 


Edwards (1958a) and Record and Edwards (1958) 
have detected a strong seasonal trend in the incidence 
of anencephaly and congenital dislocation of the 
hip respectively. Thus it seemed worthwhile to 
analyse the present data, especially as Edwards 
(1961) has noted a seasonal tend in cases of Group I 
cleft lip, and our analysis is by the method described 
in his paper (Table 1). Birth weight, birth rank, 
sex incidence, site of cleft and associated abnor- 
malities are shown in Tables 2-6. 


* Present address: Department of Experimental Surgery, Post- 
graduate Medical School of London, Ducane Road, W.12. 


The control series for parental age (Table 7) was 
obtained in the following way. Parental age was 
recorded in 1,026 consecutive births at University 
College Hospital from March 1956 to October 
1957. A regression was established for father’s 
age on mother’s age for each birth rank separately 
and for the total material. These data could not 
be used as a control series because of the different 
age and birth rank distribution of hospital, as 
opposed to domiciliary, deliveries. 

However, using the material in the Registrar- 
General’s report (1954) for maternal age, the expected 
paternal age could be calculated, using the regres- 
sions established as above. 


Discussion 


The pathogenesis of these malformations is con- 
trolled not by any single factor, but by a number of 
factors both hereditary and environmental, and by 
interactions between them. Furthermore, the 
members of a surgical series, as presented here, 
have only one feature in common—the nature of 
the lesion to be repaired—and otherwise represent 
a heterogeneous collection of different entities. 
Data of this nature cannot differentiate between the 
roles of heredity and environment in the causation 
of this condition, still less define clearly any aetio- 
logical factors. It can, however, provide pointers 
in this direction. 


Seasonal Incidence. It has been shown by these 
results (Table 1) that seasonal influences appear to 
play no significant part in the causation of these 
malformations. This is in contrast to the findings of 
Edwards (1961). 


Birth Weight. Birth weights are on the whole 
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CLEFT LIP AND PALATE 


TABLE 1 
SEASONAL INCIDENCE 
| Birth Month 
Cleft Group x2 Significance 
} 1 | 2 3 4 5 6 8 9 10 | 11 | 12 
- I | 4 | 10 3 | 1 | 10 5 | 10 5 9 7 7 8 1:56 | 0-5>p>0-3 
Il i9 | 14 | 21 | 18 | 19 | 18 | 14 | 11 | 16 | 23 9 | 13 1-91 0:-5>p >0-3 
ll | 14 6 | 16 8 | 17 | 10 16 7 | 13 | 16 | 16 1:63 | 0-5>p>0-3 
~Jotal cases .. | 37 | 30 | 40 | 37 | 46 | 33 | 35 | 32 | 32 | 43 | 32 | 37 0-41 | 0-9>p>0-8 
TABLE 2 
BIRTH WEIGHT 
| Mean | Mean 
Cleft Group | Sex Totals Birth Weight S.D. | Birth Weights Significance 
of Clefts of Controls 
I 53 7-61 0-14 | 7-61 p >0-10 
| F 26 7-31 0:25 7-31 p >0-10 
ll M 69 7-63 0-15 7-61 p >0-10 
| F 83 7-03 0-12 7-31 0-02> p>0-01 
ul M 96 7-45 0-14 7-61 p >0-10 
| F 46 7-13 0-20 7-31 p >0-10 


Controls from Birmingham series of McKeown and Gibson (1951) and MacMahon and McKeown (1953) corrected for parity. 


TABLE 3 
BIRTH RANK 

Position in Family | 
Cleft Group | x2 Significance 

1 2 3 4 5 6 7 8 9 | 
a I | 35 21 14 8 4 1 0 1 2 0:56 | 0-5>p>0°3 
ll 14 54 22 7 7 4 3 3 2 0-05 0:9> p>0°8 
ll 51 42 25 14 6 4 1 0 0 0:16 | 0:7>p>0°5 
Total cases ..| 160 117 61 | 29 | 17 9 4 4 4 0-53 0-5>p>0°3 


The statistical analysis is by the method of Edwards (1958b). The control series is from figures for the whole country published by the 
Registrar-General for 1954, this being the median birth year of the present series. 


low (Table 2). This is not unexpected with a severe 
congenital malformation and it is interesting that 
in Group I this decrease is least. It is most marked 
in Group II females and this conforms to the findings 
of Lutz (1959). 


Birth Rank. The birth rank distribution (Table 3) 
is ot significantly different from normal. However, 
if it is analysed by the sex of the patient, we find 
a marked primiparity effect in Group I females. 


Group I (cleft lip only) 


B th Rank | 1 2 3 4 5 6 7 9 
nales |. 2 @ 1 0 o 1 1 
les | 19 16 12 4 3 1 0 0 1 


This effect is not repeated in any other group. 
{ ormal ratio for birth rank 1 to birth rank 2 = 


1-32. In Group II males it is 1-25 and in females 
1-48, and in Group III males 1-04, females 1-50.) 


Incidence, Sex and Site. It has been argued that 
Groups I and III form one sub-division of this 
malformation and Group II another. The main 
argument in favour of this hypothesis has been the 
similar excess of affected males in Groups I and III 
(about 2:1 in most series) as opposed to equality 
or even a slight excess of females in Group II. 
The present data support this hypothesis (Tables 
4 and 5). The possible reasons for the male excess 
in Groups I and III will be discussed later. The 


incidence by site conforms well to the data of Fogh- 
Andersen. No explanation can be given at the 
moment for the preference of this lesion for the left 
side. 


The incidence on the various groups con- 


421 
| 


TABLE 4 
INCIDENCE AND SEX 
Cleft % of Males 
Group Total Series Males Females (%) 
I 93 20-4 61 32 65°6 
II 211 46-3 94 117 44-5 
| 33-3 103 49 67°8 
Totals ..; 456 258 198 56:5 
TABLE 5 
SITE OF CLEFT 
| 
Cleft 
Group Right Left | Bilateral 
I 27 (29:0%) 48 (51:6%) 18 (19:4%) 
II Central 
ll 31 (20°4%) 82 (53:9 %) 39 (25:7%) 
TABLE 6 
ASSOCIATED ABNORMALITIES 
Cleft 
Group Nos Abnormality 
I 1 Syndactyly 
II 19 Pierre Robin’s syndrome (retrognathism) 
4 Klippel Feil’s syndrome 
2 Mucous fistulae of lower lip and syndactyly 
1 Treacher Collins’ syndrome 
1 Ectrodactyly 
1 Talipes 
1 Hypospadias 
1 Micrognathia 
1 Polydactyly 


forms well to the Birmingham birth data (MacMahon 
and McKeown 1953), but not to the operative series 
of Fogh-Andersen who found about 50% of Group 


TABLE 7 
PARENTAL AGE 
Father | Mother 
Cleft 
Group Totals Mean Mean 
Age Age S.D. 
I 83 | 6-48 28-3 5-81 
II 163 32:9 8-43 29-0 5-85 
Ill 136 33-9 7:78 6:05 
Controls 31-6 (var. = 0-14) 28-3 
Comparison with controls: 
Group | Significance 
I Fathers p 
Mothers p 
II Fathers 0-1 > p >0-05 
Mothers p >0:1 
Il Fathers 0:01> p >0-002 
Mothers 0-1 > p >0-05 


ARCHIVES OF DISEASE IN CHILDHOOD 


III, and roughly equal incidence of Groups I and , 
The reason for this discrepancy is not clear. 


Associated Malformations. This is an operat ve 
and not a birth series. The incidence of congeni al 
malformations (Table 6) would be expected to + 
lower, therefore, than in the series of MacMah on 
and McKeown (1953) since all gross malformatios 
would have been excluded by early death. Group I, 
however, is very interesting from this point of vii w 
since isolated cleft palate seems to occur with remai k- 
able frequency as a constituent of syndromes whi-:h 
are inherited in a dominant manner such as those of 
Pierre Robin and Treacher Collins and ectro- 
dactyly. In addition, a father and son are included 
with the syndrome of cleft palate with mucous 
fistulae of the lower lip (Calnan, 1952; Van cer 
Woude, 1954). In our family syndactyly was also 
present. 

The syndrome of Pierre Robin is, however, 
numerically by far the most important. In the 
past such children tended to die soon after birth 
due to the tongue falling back causing asphyxia; 
they are now surviving with better nursing care, 
and the condition of the lower jaw improves with 
age. 
dominant manner and the gene concerned may 
account for quite a large proportion of Group II 
cases. An analysis of parental age was made 
separately for these complex syndromes and for 
simple Group II cases, but revealed no differences 
which could not be attributed to chance. 


Parental Age. MacMahon and McKeown (1953) 
showed that maternal age but not birth rank was 
raised in Groups I and III but not Group II. We 
were unable to confirm this for Group I, but found 
a marked increase in Group III (Table 7). A 
smaller increase in Group II could well have been 
due to chance. Furthermore, our data suggest 
that the more important factor in the raised parental 
age was the paternal and not the maternal age. 
In an attempt to explain the puzzling asymmetrical 
distribution of the lesion and the difference in sex 
incidence an analysis of variance was performed 
to determine whether this raised paternal age in 
Group III could be correlated with patients of a 
particular sex or with a particular site of lesion. 


Group III Males Females 
Right .. oe 23 8 x2 = 1°39 
Left 43 26 
Bilateral on 23 13 p = 0°5 


This syndrome is inherited in an irregularly’ 
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CLEFT LIP AND PALATE 


\nalysis of variance (paternal age) is as follows: 


Degrees of Sum of Mean Signifi- 
Freedom Squares Square cance 
Between sexes... | 1 | 72 22 p>0-2 
Bet:veen sites 2 | 28 14 p>0-2 
Int: ractions 2 41 20-5 
Residual | 130 (8,692 66-86 


This analysis does not show any differences in 
paternal age by sex or site which are unlikely to be 
due to chance. However, the age of fathers of 
female patients is higher than that of males. 


Mean Age of Mean Age of 
Patients Father Mother 
females . . 34-6 29-7 
89 males 33-1 29-1 


Such large differences were not seen in Groups 
I and II. 


Mean Age of Mean Age of 
Group Patients Father Mother 
28 females 31°5 28-5 
55 males 31-0 28-0 
II 87 females 28-7 
76 males 33-4 29-3 


An examination of parental age by birth rank 
was also made. The full results are not reproduced 
here, but the following table gives the ages of the 
parents of first births. 


Mean Age of Mean-Age of 
Group Patients Father Mother 

I 19 males 28-1 25-6 

14 females 30-4 

II 30 males 30-1 26-6 
37 females 28°6 26-0 

Ill 29 males 31-9 28-1 
18 females 31-8 26-9 

Controls 28-5 25-3 


This suggests -an excess of elderly primiparae 
among the parents of female Group I children and 
among the parents of male Group III children. 


Conclusions 

An attempt has been made to provide pointers 
to the elucidation of the aetiology of this complex 
of congenital malformations. The excess of males 
in Groups I and III suggests that females are less 
su ceptible to the. interactions of polyfactorial 
ge etical and environmental factors which are con- 
ce aed in the pathogenesis of this sub-division. 
Ti us, there is evidence that advanced maternal 
ag at first birth may predispose to a Group I 
m ‘formation in females and to a more severe 


Group III malformation in males. In the same 
way other less potent factors may cause a cleft 
lip in males, with a lower threshold of resistance, 
but nothing at all in females. 

The increased paternal age, in Group III especially, 
suggests (Penrose, 1955) that fresh paternal muta- 
tions are concerned in the pathogenesis of this 
condition. Such mutations might be especially 
important in the fathers of female patients, who are 
older, since it has been argued above that females 
may have a higher threshold of resistance to environ- 
mental and genetical factors responsible for these 
malformations. 

There is suggestive evidence, both because of the 
very different sex ratio in Group II and because 
of the incidence of isolated cleft palate as a con- 
stituent of various complex syndromes thought to be 
inherited in a dominant manner, that single genes 
may play a large part against a background of 
polyfactorial genes and environmental factors in 
the determination of this condition. The moderately 
raised parental age, once again more marked for 
fathers than mothers, suggests that fresh mutations 
may play arole. Such fresh mutations both in this 
Group and in Group III compensate for genes lost 
due to early death, as in Pierre Robin’s syndrome. 


We wish to thank the various surgeons concerned for 
permission to examine records of their cases and one 
of us (J.S.C.) wishes to thank Dr. A. C. Stevenson for 
kindly providing accommodation in the Population 
Genetics Research Unit, and the University of Oxford 
for a generous research grant during this study. We 
wish to thank Dr. J. H. Edwards for advice on treatment 
of these data and for allowing us to see a manuscript 
before publication. 
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LEUKAEMIC MENINGITIS 


D. G. COTTOM and G. WETHERLEY-MEIN 
From the Children’s Department and Louis Jenner Laboratory, St. Thomas’s Hospital and Medical School, Londo: 


(RECEIVED FOR PUBLICATION NOVEMBER 14, 1960) 


Patients with leukaemia now live longer and have 
greater opportunity to develop complications both 
due to therapy and to the disease itself. The treat- 
ment of leukaemic infiltration of the meninges has 
received little attention in this country, possibly 
because it has been regarded as a terminal event in 
a fatal disease. This is not necessarily true. Intra- 
cranial complications of acute leukaemia are seen in 
children in haematological remission who are 
otherwise well. We report here the case of a boy 
who had two episodes of raised intracranial pressure 
due to leukaemic infiltration whilst in clinical and 
haematological remission. 


Case Report 

A boy of 4? years attended St. Thomas’ Hospital 
because of bone pains, bruising and pallor. He was 
found to have a blast cell leukaemia with a haemoglobin 
of 5-8 g. per 100 ml., white cells 20,000 per c.mm. (87% 
blast cells) and platelets 35,000 per c.mm. He was 
transfused with fresh blood and given prednisone (15 mg., 
t.d.s.) together with 6-mercaptopurine (50 mg., b.d.). 
His white cell count fell rapidly to 200 per c.mm., but 
after two weeks his haemoglobin had risen spontaneously 
and he appeared to be in remission. The dose of pred- 
nisone was gradually reduced over the next two months, 
but maintenance therapy with 6-mercaptopurine (10 mg., 
b.d.) was continued. 

He was seen at weekly intervals, maintained on 6- 
mercaptopurine (10 mg., b.d.) and remained in complete 
haematological and clinical remission until nine months 
after the start of the illness when he began to have 
recurrent headaches which lasted for one hour or more, 
often associated with nausea. In addition he complained 
of ‘seeing double’. Apart from these transient episodes 
he was well and refused to stay away from school. 
He was found to have bilateral papilloedema, but no 
other neurological abnormalities were detected. He was 
afebrile. The blood pressure was 110/80 mm. Hg, the 
liver and spleen were not palpable, there was no bruising 
and no lymphadenopathy. Haematological studies 
showed haemoglobin 12-4 g. per 100 ml., white cells 
5,800 per c.mm. (with no abnormal cells) and platelets 
173,000 per c.mm. His bone marrow contained 10% 
blast cells, but was otherwise normal. 

Lumbar puncture was performed cautiously under 


general anaesthesia and produced an opalescent fit id 
under increased pressure (over 300 cm. C.S.F.). Tre 
cerebrospinal fluid contained 914 cells per c.mm., mair ly 
leukoblasts, protein 50 mg. per 100 ml. and gluccse 
50 mg. %. No organisms were seen. He was treated 
with three intrathecal injections of 5 mg. ‘amethopter'n’ 
(methotrexate) at intervals of three days and the ceils 
in the cerebrospinal fluid fell to 90 per c.mm., most of 
which were lymphocytes. Despite this, the cerebro- 
spinal fluid pressure remained over 300 c.mm. Whilst 
in hospital his headaches ceased and his disc margins 
became more distinct. A further lumbar puncture one 
week after the end of treatment showed only 5 cells per 
c.mm. all of which were lymphocytes. His ocular fundi 
were almost normal and he was free from symptoms. 
His blood picture was unaffected by the intrathecal 
therapy. 

For three months after this episode he was clinically 
and haematologically normal and was maintained on 
6-mercaptopurine (10 mg., b.d.). He then had two 
severe headaches, one of which was associated with 
vomiting. No abnormal signs were detected and on 
this occasion his ocular fundi were thought to be normal. 
From the haematological standpoint his remission con- 
tinued. Haemoglobin 12-9 g. per 100 ml., white cells 
6,300 per c.mm. and platelets 365,000 per c.mm. The 
bone marrow now appeared normal with no excess of 
blast cells, yet again the cerebrospinal fluid was under 
increased pressure and contained 372 cells per c.mm. 
with protein 35 mg. per 100 ml. He was treated with 
5 mg. methotrexate intrathecally on three occasions 
at intervals of three days. There were no further 
symptoms and when the cerebrospinal fluid was examined 
four weeks later there were only 10 cells present. He 
remains well. 

Comment 


Intracranial leukaemic infiltration is often found 
at autopsy. Leidler and Russell (1945) found it in 
83% of a series of 31 cases, yet clinical evidence of 
involvement of the central nervous system is less 
commonly noted. It was present in only 20% of 
the 334 cases studied by Schwab and Weiss (1935). 
Since the use of more effective chemotherapy, cases 
of children receiving such treatment who have 
developed signs of intracranial involvement are being 
reported (Poncher, Waisman, Richmond, Horzk 
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LEUKAEMIC MENINGITIS 


ai d Limarzi, 1952; Sansone, 1954; Sullivan, 1957; 
NV eneely, 1958; Whiteside, Philips, Dargeon and 
B rchenal, 1958; Cramblett, 1959; Murphy, 1959). 
Himilton and Elion (1954) showed that the con- 
ce tration of labelled 6-mercaptopurine in cerebral 
tissue was only one-tenth of that found in blood and 
that an even greater differential existed between 
its concentration in blood and cerebrospinal fluid. 
It appears likely that antimetabolites cross the blood- 
brain barrier poorly and that normally effective 
blood concentrations are unable to inhibit the pro- 
duction of abnormal cells protected within the 
cerebrospinal axis. It is presumably for this 
reason that, as in the patient reported here, active 
intracranial leukaemic proliferation may occur in 
the absence of clinical, peripheral blood or bone 
marrow relapse. This finding has two important 
implications. It suggests that continuous treatment 
with an antimetabolite inhibits the leukaemic 
process in the bone marrow and is largely respon- 
sible for the maintenance of clinical remission. 
Secondly, it suggests that autochthonous prolifera- 
tion of leukaemic cells may take place in situ in 
the central nervous system and that their presence 
is not due to infiltration of primitive cells released 
from the bone marrow. 

Intracranial leukaemia may affect either the 
meninges or the brain itself. In the latter case the 
child may present with weakness of the extremities 
and the cerebrospinal fluid usually contains less 
than 500 cells. Here the response to treatment is 
less favourable. If, however, the meninges are 
mainly involved the symptoms are heéadache, 
irritability, vomiting and disturbances of vision. 
The child is found to have papilloedema and there 
may be radiological evidence of raised intracranial 
pressure. The cerebrospinal fluid contains an 
excess of leukoblasts, usually more than 1,000 per 
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c.mm. Itisincases of this predominantly meningeal 
type that intrathecal methotrexate has been most 
effective (Murphy, 1959). Methotrexate (0-5 mg. 
per kg.) is given intrathecally every third to fifth 
day until the cell count in the cerebrospinal fluid 
returns to normal. This treatment, which is 
remarkably non-toxic, is preferable to radiotherapy 
in that symptoms are more rapidly controlled and 
there is no likelihood of alopecia. 

Since the treatment with intrathecal metho- 
trexate is both simple and effective, it is important to 
realize that ‘leukaemic meningitis’ may occur in a 
child in complete remission. The signs and symp- 
toms of meningeal involvement may, as in the case 
reported here, be minimal; so headache or any 
unexplained change of temperament in a child 
being treated for leukaemia is therefore an indication 
for a diagnostic lumbar puncture. 


We are most grateful to Dr. Ruth Porter of Lederle 
Laboratories for her prompt help in arranging supplies 
of intrathecal methotrexate. 
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LIPODYSTROPHIC MUSCULAR HYPERTROPHY 


BY 


B. SENIOR* 


From the Transvaal Memorial Hospital for Children and the University of the Witwatersrand Medical School, 
Johannesburg 


(RECEIVED FOR PUBLICATION DECEMBER 29, 1960) 


A bizarre disorder was recently encountered in a 
female child. There was severe lipodystrophy 
affecting the entire body, generalized muscular 
hypertrophy, large hands and feet, a markedly 
protuberant abdomen, hepatomegaly with bio- 
chemical and histological evidence of liver dys- 
function, a large clitoris, enlarged cystic ovaries 
and a low fasting blood sugar concentration. This 
entity is not unique; patients with identical or similar 
features have previously been described under a 
variety of titles including the beguiling one of 
‘leprechaunism’ (Ziegler, 1928; Hall, Sunderman 
and Gittings, 1936; Hansen and McQuarrie, 1940; 
Lawrence, 1946; Corner, 1952; Murray, 1952; 
Donohue and Uchida, 1954; Tizard, 1954; Berardi- 
nelli, 1954; Fontan, Verger, Couteau and Pery, 
1956; Schwartz, Schafer and Renold, 1960; Seip, 
1959) (see Table). 

It is intended to detail the clinical and other 
findings in this unusual case and to suggest that the 
syndrome results from excessive secretion of a 
specific pituitary hormone. 


Case Report 

The patient, A.J., was first seen at the age of 2 years 
and 10 months. Pregnancy had been uneventful, 
delivery normal and the birth weight was 6 lb. 12 oz. 
Her appearance at birth was described as ‘peculiar’ in 
that she was thin and bony, lacked subcutaneous fat 
and had a wrinkled face. She gained weight ‘but never 
filled out’. At the age of 6 months enlargement of the 
clitoris was noticed. At about the same time diarrhoea 
first appeared, the stools being green, loose and offensive 
and containing mucus but not blood. Protuberance 
of the abdomen had been apparent from a very early 
age and at about 1 year enlargement of the feet was 
noticed. She sat at 9 months, crawled at 1 year and 
walked at 18 months. Her speech was limited to a 
few words. The father was 32 and the mother 20 years 
old and they were not related. The patient was born of 
the second pregnancy, the first resulting in a stillborn 
child of normal appearance. There was a normal 
female sibling of 18 months. 


* Present address: 
U.S.A. 


Massachusetts General Hospital, Boston, 


On physical examination (Figs. 1-3) the length was 
95 cm. (90%), span 94 cm., and weight 15 kg. (75% ), 
Subcutaneous fat was lacking over the entire bocy. 
There was marked generalized hypertrophy of muscl:s, 
especially in the scapular region and extremities and 
muscle power was extremely good. There was a light 
brown pigmentation of the skin, particularly over the 
exposed areas and a fine growth of hair on the face, 
trunk and limbs; scalp hair was abundant, curly and 
reddish brown. The head was of normal shape with a 
circumference of 47-5 cm. A paucity of facial fat 
gave her an older appearance and made the nose and 
ears seem unduly prominent. There were 18 teeth, 
pointed and widely spaced. The thyroid gland was not 
palpable. A grade 1 parasternal blowing systolic 
murmur was present and the blood pressure was 80/50 
mm. Hg. The abdomen was markedly protuberant 
and the umbilicus everted. A smooth liver edge was 
palpated 5 cm. below the right mid-costal margin. The 
enlarged clitoris was almost 2 cm. long. There was no 
pubic hair and the vaginal introitus was normal. The 
superficial veins of the extremities were very prominent, 
probably as a result of the lack of subcutaneous fat. 
The reflexes were normal. 

The urine was normal chemically and microscopically 
and chromatography revealed no increase of amino 
acids. Examination of the blood showed: Hb 11 g. 
per 100 ml.; haematocrit 37% ; M.C.H.C. 30%; W.B.C. 
11,500 per c.mm. (neutrophils 22%, lymphocytes 78%, 
reticulocytes 4%, platelets present in normal numbers); 
prothrombin index 100%; modified Ide test negative; 
blood urea 20 mg. per 100 ml.; serum chloride 98 mEq 
per litre; serum sodium 135 mEq per litre; serum 
inorganic phosphorus 5-8 mg. per 100 ml.; serum 
calcium 8-4 mg. per 100 ml.; alkaline phosphatase 
7:6 K.A. units; serum proteins 4-8 g. per 100 ml. 
(albumin 2-02, «, globulin 0-36, «, globulin 0-81, 
B globulin 0-65, and y globulin 6°76 g. per 100 ml.). 

The results of a battery of empirical liver function 
tests were: thymol turbidity 15-5 units; thymol floccula- 
tion +++; colloidal red ++; cephalin cholesterol 
flocculation +, and zinc sulphate turbidity 13-2 units. 

The blood lipogram (average of two estimations) 
showed: «, and «, cholesterol 19%; B cholesterol 81°; 
total lipid 760 mg. per 100 ml.; phospholipids 240 mg. 
per 100 ml.; total cholesterol 148 mg. per 100 ml.; free 
cholesterol 52 mg. per 100 ml.; cholesterol esters 96 mg. 
per 100 ml.; percentage esters to total 65% ; cholesterol 
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LIPODYSTROPHIC MUSCULAR HYPERTROPHY 


te Fics. 1-3.—Lipodystrophy, muscular hypertrophy, protuberance of 


the abdomen and enlargement of the hands and feet are shown. 


phospholipid ratio 0-62; total fatty acids 547 mg. per 
100 ml.; neutral fats 312 mg. per 100 ml. 

Repeated estimations of the fasting blood sugar 
concentration ranged from 36 to 56 mg. per_100 ml. 
Following the ingestion of 50 g. glucose the blood sugar 
concentration rose from a fasting value of 44 mg. per 
100 ml. to 94, 112, 104, 88 and 80 mg. per 100 ml. in 
30, 60, 90, 120 and 150 minutes respectively. The blood 
sugar response to a subcutaneous injection of 1:1,000 
adrenaline (0-01 ml. per kg.), was a rise from a fasting 
level of 36 mg. per 100 ml. to 66, 76, 83 and 79 mg. per 
100 ml. at 15, 30, 45 and 60 minutes respectively. An 
injection of glucagon (20 wg. per kg.) caused a rise in 
the blood sugar concentration from 58 mg. per 100 ml. to 
104, 141, 66 and 58 mg. per 100 ml. at 15, 30, 60 and 
9) minutes. 

Repeated stool examinations revealed adequate 
amounts of trypsin and the absence of fat globules, 
s'arch granules. mu fibres, parasites or bacterial 
pithogens. A four-d&y fat balance showed an absorp- 
tion of 96% of ingested fat. 

The cerebrospinal fluid was normal. The serum 
fp otein-bound iodine concentration was 5:5 ug. %. 
Tie urinary neutral 17-ketosteroids were 0-63 mg. per 
2 hours and the 17-hydroxycorticosteroids 2-3 mg. per 
2. hours. The urinary gonadotrophin excretion was 
k ss than 6 mouse units per 24 hours. 

Vaginal smears showed a moderate number of inter- 
r adiate squamous cells, some showing an oestrogenic 
e ‘ect in advance of that expected for the age of the child. 


Radiographs of the heart, lungs, skull, vertebrae, 
pelvis and limbs were normal. The radiological bone 
age of approximately 3 years corresponded to the 
chronological age. A barium meal presented normal 
features. A pneumo-encephalogram was normal. 

The electrocardiogram was normal. The electro- 
encephalogram showed random theta and irregular 
slow wave activity dominating all leads. A minimal 
amount of random alpha activity was superimposed 
over the central and post-central areas. This was 
regarded as an abnormal record but with no asymmetry 
and no focal or episodic activity. 

The mental age on the Vineland Social Maturity Scale 
was about 16 months, giving a quotient of around 
50%. 

At diagnostic laparotomy the absence of mesenteric 
fat was striking. The liver was found to be enlarged 
and smooth. Histological section revealed small foci 
of necrosis with infiltration of round cells and a heavy 
infiltration of round cells in some of the portal tracts. 
There were also foci of syncitial clumping of nuclei 
and generalized mild fatty infiltration and marked 
deposition of glycogen (Figs. 4 and 5). 

Sections of abdominal muscle showed slight hyper- 
trophy. A lymph node contained no glycogen. The 
skin showed a moderate increase of melanin and the cells 
were chromatin positive. 

The ovaries were large and contained many immature 
follicles and in addition occasional follicular cysts 
without evidence of luteinization. 
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ARCHIVES OF DISEASE IN CHILDHOOD 


Author Title Apparent Age When Seen | Sex Heightfiystro 
Age of Onset by Author | 
| 
. . . | 
Present report Lipodystrophic muscular hypertrophy Birth 2 yrs 10 mths | F 
Hall et al., 1936 Congenital muscular hypertrophy Birth Birth M 90°, 8 + 
Donohue and Uchida, 1954 Leprechaunism Birth Birth F 2 
Berardinelli, 1954 (Case 2) An undiagnosed endocrinometabolic syndrome Birth 2 yrs 2 mths M 908 
Seip, 1959 (Case 1) Lipodystrophy and gigantism with associated endo- 
crine manifestations Birth 6 yrs F 90% 
Seip, 1959 (Case 2) Lipodystrophy and gigantism with associated endo- 
crine manifestations Birth l yr | M 90°, 
Seip, 1959 (Case 3) Lipodystrophy and gigantism with associated endo- 
crine manifestations Birth 11 mths | M 1. 
Schwartz ef al., 1960 Generalized lipoatrophy, hepatic cirrhosis, dis- 
turbed carbohydrate metabolism and accelerated | 
growth (lipoatrophic diabetes) Birth 14 yrs F 90.8 + 
Corner, 1952 Lipoatrophic diabetes 10 mths 14 yrs F ee 
Fontan et al., 1956 Hypertrophie musculaire généralisée 4 début pré- | 
| coce avec lipodystrophie faciale 14 mths | 11 yrs | F 90% + 
Tizard, 1954 | Generalized lipodystrophy 20 mths 2 yrs 7 mths | F 90°75 + 
Berardinelli, 1954 (Case 1) | An undiagnosed endocrinometabolic syndrome ? 23 yrs | 6 yrs M 90°.8 + 
Hansen and McQuarrie, 1940; Study of certain tissue lipids in generalized lipo- | 
dystrophy 3 yrs | 4 yrs M + 
Murray, 1952 (Case 2) | Lipodystrophy 8 yrs | 37 yrs F 4. 
Murray, 1952 (Case 1) | Lipodystrophy 25 yrs 52 yrs F + 
Lawrence, 1946 | Lipodystrophy and hepatomegaly with diabetes 26 yrs 26 yrs F 
Ziegler, 1928 | Lipodystrophies 27 yrs | 27 yrs F 4 
* Standard used was growth chart devised by Stuart and Stevenson (1959). 
Discussion Lipodystrophy. In most patients there was an 


A number of cases identical to or closely resem- 
bling the one described have been previously reported 
but space does not permit their detailed appraisal. 
The main features appear in the Table and are 
further discussed below. 


almost total absence of body fat and in our case 
absence of both mesenteric and perinephric fat 
was observed at laparotomy. In the less severely 
affected patients a specific pattern of loss of fat 
was seen affecting first the face and then progressively 


FIG 


. 4.—Photomicrograph showing section of liver with liver cells (rich in glycogen). 


round cell infiltration in relation to degenerating liver cells. 


In the centre there is a focus of 


(H. and E. x 453.) 
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| Liver Involve- Abnormal | | | | 
Heighfiystrop!:y Prominence ment: Clinical Blood | Big Hands Genital Raised Enlarged 
| of Muscles | Biochemical or Glucose. and Feet | Enlargement | B.M.R. | Kidneys 
7 | Histological Concentration | 
90°, | + + | | 
’ + 2+ + | + 
908 + + + + + 
90°, + + + + 
90", 7 + + + | 
| 
| + + | 
ins + + + + + 
90%) + 0 
90% + + + 
90°. + + + + + 
+ | + | + + | + 
| 
é + + + | + + 
| ri + + | + 
aS an the neck, arms and upper trunk with the lower trunk most obvious feature at first glance, and imparted 
" case and legs unaffected or even showing increased fat an athletic appearance. Muscle power appeared 
c fat deposition (Murray, 1952). to accord with the enlargement. 
verely Muscle Enlargement. This was generalized and Growth. The children tended to the 90th per- 
of fat favoured no particular group. In some it was the centile or more for height and had enlargement 
sively 


Fic. 5.—Photomicrograph showing section of liver with a portal tract (on the left) and periportal zone of liver lobule 

Round cell infiltration of the portal tract, and infiltration by these cells of the peripheral zone of liver lobule 

in relation to degenerating liver cells is shown. The liver cells on the right are rich in glycogen (confirmed by periodic 
acid—Schiff reaction and diastase response). (H. and E. x 453.) 


(on right). 
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of the hands and feet. 
adults. 


Growth was unaffected in 


Derangements of Blood Sugar. A _ consistent 
pattern was not seen, but generally speaking hypo- 
glycaemia was present in the young and hyper- 
glycaemia in older subjects. The hyperglycaemia 
varied in degree from a raised glucose tolerance 
curve to severe diabetes which was insulin resistant. 
Ketosis was noticeably absent. Hyperplasia of the 
islets of Langerhans with an increased concentration 
of insulin in the pancreas was found in two infants 
(Donohue and Uchida, 1954) and there was increased 
plasma insulin activity in two other patients (Seip, 
1959; Schwartz et al., 1960). 


Genitalia. Enlargement of the clitoris and of the 
penis was present in the younger patients without 
evidence of increased secretion of adrenal androgens 
or of pituitary gonadotropin. Genital differen- 
tiation was otherwise normal in the females and no 
other virilizing features were present. This most 
unusual genital effect was not evident in the adults. 
Enlargement of the ovaries with follicular cyst 
formation was also present. No information is 
available regarding testicular histology. 


Liver. Hepatomegaly was present and _ the 
empirical tests of liver function abnormal. Méicro- 
scopic examination of the liver showed progression 
from patchy areas of swollen fused liver cells with 
mild fatty infiltration and heavy deposition of 
glycogen to irregular fibrosis and eventual cirrhosis. 
This appeared to be the cause of death in two 
patients. 


Kidneys. Information regarding renal size is 
only available in four patients of the series (Law- 
rence, 1946; Corner, 1952; Donohue and Uchida, 
1954), and in all there was enlargement with no 
histologically obvious cause. 


Basal Metabolic Rate. The B.M.R. was esti- 
mated in six patients, three of them children, and 
found elevated in four. The raised B.M.R. was 
not due to thyroid overactivity. There appeared 
to be some correlation between the severity of the 
syndrome and the B.M.R. level. 


Serum Lipids. Hyperlipaemia was commonly 
present and fractionation suggested the increase 
was of the neutral fraction. 


Hirsuties and Pigmentation. Generalized slight 
pigmentation and fine hirsuties was apparent in a 
number of the patients. Curliness of scalp hair 
was also mentioned. 


ARCHIVES OF DISEASE IN CHILDHOOD 


It has been suggested that the primary defi ct 
causing this syndrome is one involving storage >f 
fat (Lawrence, 1946; Schwartz et al., 1960). Ho v- 
ever, in Lawrence’s patient (Lawrence, 1946) te 
diabetes preceded the lipodystrophy and, moreov r, 
it is difficult to understand how this defect cor id 
give rise to the other features. Again in part al 
lipodystrophy total fat stores are little altered, \ 2t 
the other features are to be found (Murray, 1952). 

The association of tallness, hirsuties, big han 1s 
and feet, mobilization of fat, increase of mus le 
mass, ovarian and genital enlargement and abnormal 
blood glucose concentrations strongly suggests a 
hormonal basis. However, no recognized hormo 1e 
in man is known to produce this syndrome, althou;:h 
the major features, increased growth, increase in 
muscle mass, mobilization of depot fat and hypo- 
glycaemia succeeded by hyperglycaemia have becn 
induced by administration of ‘growth hormone’ 
pituitary extracts to animals (Astwood, 1955). itn 
man an excess of growth hormone should produce 
gigantism in the child and acromegaly in the adult. 
Are there then two different growth hormones, the 
one causing acromegaly and the other the effects 
noted by physiologists and resembling the features 
present in the syndrome? 

It is tentatively suggested, therefore, that the 
syndrome results from oversecretion of a hormone 
having many of the effects attributed to ‘growth 
hormone’ extracts, but with mobilization of fat as 
its major function. 

Kekwick and co-workers (Kekwick, 1960) have 
isolated from the urine of fasting subjects a sub- 
stance resembling corticotrophin that mobilizes fat 
in mice. This substance has also been found in the 
urine of two non-fasting subjects with diffuse lipo- 
atrophy. It may well be that elucidation of the 
relationship between this substance and pituitary 
growth hormone extracts will solve the aetiology of 
‘lipodystrophic muscular hypertrophy’. 

Whilst it is postulated that the syndrome results 
from a primary excess of hormone secretion, it is 
tempting to suggest that secondary hypersecretion 
of the same hormone may be provoked by obesity 
and in turn be responsible for the non-ketotic 
insulin-resistant diabetes commonly present in such 
overweight subjects. 

From the Table it will be seen that this condition 
was noted in some instances at birth, whilst in others 
it manifested later in life. The patients have there- 
fore been tentatively allocated into congenital and 
acquired groups. Although the congenital group 
is small (nine patients) the story of consanguinity in 
four families (Hall et al/., 1936; Berardinelli, 1954; 
Donohue and Uchida, 1954; Seip, 1959) two with 


|| 
| 
me N 
a 
: 
‘ 


defi ct 
rage 

Ho 
46) tie 
cor id 
part al 
ed, 
952). 
han is 
mus: le 
norn al 
pests a 
thou;:h 
ease in 
| hypo- 
re becn 
rmone’ 
5). in 
roduce 
> adult. 
les, the 
effects 
eatures 


at the 
yrmone 
growth 
fat as 


)) have 
a sub- 
zes fat 
| in the 
e lipo- 
of the 
tuitary 
logy of 


results 
n, it is 
cretion 
obesity 
ketotic 
n such 


idition 
others 
-_there- 
al and 
group 
nity in 
1954; 
Oo with 


LIPODYSTROPHIC MUSCULAR HYPERTROPHY 431 


tv.) children affected (Donohue and Uchida, 1954; 
Sc p, 1959) strongly suggests a genetic basis. The 
ay sarent absence of the syndrome in the parents 
ar | its presence in children of both sexes may indi- 
ca 2 a homozygous recessive autosomal gene state. 

Jntil a pathophysiological name becomes possible, 
‘li, odystrophic muscular hypertrophy’ describes the 
two most obvious presenting features. 


Summary 

A girl of 2 years and 10 months with a number of 
unusual features including lipodystrophy, general- 
ized muscular hypertrophy, hepatomegaly with 
biochemical and histological evidence of disordered 
function, enlargement of the hands, feet and clitoris, 
abdominal protuberance and a lowered concen- 
tration of glucose in the blood, is described. 

There are reports in the literature of patients 
who appear to have the same syndrome in either 
‘congenital’ or ‘acquired’ form. 

It is suggested that the syndrome results from 
hormonal action, possibly from the excessive 
secretion of a specific pituitary hormone. 

‘Lipodystrophic muscular hypertrophy’ 
posed as the name for the syndrome. 


is pro- 


It is a pleasure to acknowledge the generous help 
given by Professor B. J. P. Becker with the histopathology 
and by Drs. W. M. Politzer, B. M. Bloomberg, 


I. Bersohn and R. Sichel with the biochemical investi- 
gations. 
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More than 30 years have elapsed since von Gierke 
(1929) gave the first comprehensive account of 
clinical and pathological studies on cases in which 
large deposits of glycogen could be found in the 
liver and kidneys. Many cases have been reported 
since then and differing types of glycogen storage 
disease have been recognized so that a group of 
diseases each having their characteristic abnor- 
malities is now known (Mason and Andersen, 1941; 
Cori, 1954). Recent advances in our knowledge of 
certain aspects of carbohydrate metabolism, in 
particular the enzymic synthesis and degradation of 
glycogen, has led to the belief that the group of 
diseases is caused by differing defects or deficiencies 
of certain enzymes, these abnormalities being con- 
trolled by genes of a mendelian recessive type. 

The purpose of this report is to describe three 
cases of glycogen storage disease each of which 
has been the result of a consanguinous marriage. 
The three cases differ. Whilst it has not proved 
possible to perform all the desirable biochemical 
studies, observations on certain aspects of carbo- 
hydrate metabolism as revealed by intravenous 
galactose tolerance tests on the three cases are 
reported. 


Case Reports 


Case 1. H.M., an Iranian male, was first admitted 
to the Nemazee Hospital as an infant of 9 months in 
October 1958. The chief complaint was abdominal 
distension and diarrhoea. The mother’s pregnancy and 
delivery of the baby had been normal. The infant 
developed jaundice at 3 days of age which seems to 
have been physiological, and an exanthem at 3 months 
of age was diagnosed as measles. About the same time 
the child had an episode of generalized convulsions 
lasting about 15 minutes, but the details are not clear. 
The mother noticed progressive abdominal distension 
and nocturnal low grade fever. Ten days before 
admission another episode of convulsions occurred 


* Now at the Department of Biochemistry, University of Birming- 
ham, Edgbaston, Birmingham 15. 
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during the night. It is stated that the child had bad 
mild diarrhoea and occasional vomiting since bi th 
which at one time necessitated a period of 25 days in 
hospital. The father is 32 years and the mother 20 yeurs 
old. The parents are first cousins. The patient has 
a 4-year-old healthy sister and the only other sibling 
was a girl who died at 4 months of ‘pneumonia’. 

On admission the temperature was 36-5° C. and the 
respiratory rate was 33 per minute. The patient weighed 
6-98 kg., his height was 65 cm. and the head circum- 
ference was 43 cm. He appeared small and under- 
nourished but in no distress. The liver was palpable 
7 cm. below the right costal margin and had a firm smooth 
consistency. There were no other positive physical 
findings. 

Chest radiograph and barium swallow for oesophageal 
varices showed no abnormalities. An _ intravenous 
pyelogram showed moderate hydronephrosis of the right 
kidney. The liver appeared to be enlarged on the radio- 
graphs, but no splenomegaly was noted. The tuber- 
culin test was negative. Urinalysis showed a moderate 
amount of acetone and a trace of albumin. The fasting 
blood sugar level ranged between 7 and 95 mg. per 100 ml., 
the total cholesterol ranged between 260 and 300 mg. per 
100 ml. and CO, determinations gave values between 
6 and 21 mEq per litre. Serum albumin was 5 g. per 
100 ml. and serum globulin was 3 g. per 100 ml. Electro- 
phoresis of the serum proteins was normal. Total 
bilirubin was 1-4 mg. per 100 ml. with a direct value 
of 0-25 mg. per 100 ml. The thymol turbidity was high, 
23 units, but the cephalin-cholesterol flocculation test 
was negative. Haemoglobin was 12-1 g. per 100 ml. 
and the W.B.C. count was 13,200 per c.mm. with 15% 
segmented neutrophils, 76% lymphocytes and 9% 
monocytes. The prothrombin time was normal. 

During the period in hospital the patient had repeated 
bouts of respiratory and urinary tract infections which 
were proven by cultures and treated by antibiotics. He 
had several episodes of hypoglycaemia and _ severe 
acidosis which could be relieved by frequent feedings 
with a high protein diet and by sodium bicarbonate. 
The biochemical studies were made when the patient 
was in a good condition and had been free of the above 
problems for several days. 

An exploratory laparotomy was performed under 
general anaesthesia on December 2, 1958. There was 
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m -sive enlargement of both lobes of the liver, which 
w:- soft in consistency and a pale pinkish yellow in 
co'our. There was no peritoneal fluid. The spleen 
co id not be palpated through the right upper quadrant 
inc'sion and the gall bladder was normal. A _ biopsy 
sp.-imen of liver tissue was obtained and the patient 
tolerated the whole procedure quite well. Histological 
ex:mination of the liver tissue showed parenchymal 
celis that contained much fat (stained with Oil red O). 
The fat cells ranged from small to medium to large; 
fat cysts were present in some regions. Many parenchy- 
mal cells had a clear cytoplasm. These cells contained 
a PAS positive substance which did not react with PAS 
after incubation of the tissue preparations with diastase. 
There was moderate fibrosis but no evidence of cirrhosis. 

After discharge from hospital, frequent out-patient 
examinations showed continued poor development and 
susceptibility to infections, acidosis and hypoglycaemia. 

On September 21, 1959, the patient was readmitted 
to the hospital for the last time with severe pneumonia 
and in a comatose state. He did not respond to various 
kinds of supportive therapy, including antibiotics, 
intravenous glucose and alkali, and oxygen. He died 
on September 26, 1959. An autopsy could not be 
performed. 


Case 2. A.D., an Iranian male, was brought to the 
Nemazee Hospital in January 1958, when 2 years old. 
He was the product of a normal pregnancy and delivery 
except for a few days spotting during the second month. 
The parents noted some protuberance of the abdomen 
mainly in the right upper quadrant at 2 months of age 
and this had been progressive particularly during the 
six months before admission. The child’s appetite, 
feeding and development were described as normal. 
Four or five attacks of mild diarrhoea occurred during 
the first year of life. He had a bout of otitis media 
when 18 months old which had been treated successfully. 

The parents were first cousins. The mother had had 
a total of seven pregnancies, four children still being 
alive. These included the patient, one healthy boy and 
two healthy girls. Of the three children who had died, 
one is said to have had the same kind of abdominal 
distension and died of an unknown cause when 2 years 
old. There is no history of abortions. The family 
lived in a village, drank well water and were poor 
economically. 

On admission the temperature was 37-2° C. (rectally), 
\>e pulse rate 120 per minute, respirations 22 per minute, 
» ight 7-05 kg., and head circumference 44 cm. The 
© ild appeared underdeveloped, undernourished and 
© -ronically ill, but in no acute distress. The teeth were 

rious. The protuberant abdomen on_ palpation 

ealed a large firm non-tender mass filling the right 
!omen down to the iliac crest and extending obliquely 
a point about three finger breadths below the right 

‘tal margin. Rectal examination was non-contri- 

Lory. 

X-ray studies including chest examination, barium 

ema, upper gastrointestinal series and intravenous 

clogram were all negative. The haemoglobin was 
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10-6 g. per 100 ml. and the W.B.C. count was 11,750 
per c.mm. The urine was yellow and cloudy, had an 
acid pH and always contained acetone. A trace of 
albumin and a trace of sugar was detected on one occa- 
sion. The fasting blood sugar level ranged between 
50 and 85 mg. per 100 ml. and the blood cholesterol was 
420 mg. per 100 ml. The thymol turbidity was again 
high, 27 units, but the cephalin-cholesterol flocculation 
test was negative. The tuberculin test was negative. 
Further biochemical studies will be described later. 

An exploratory laparotomy was performed and 
revealed a huge liver extending into the right lower 
quadrant. All the lobes were enlarged and the liver 
surface was smooth and pale. A biopsy sample was 
taken. The abdomen contained a minimal amount 
of fluid, a culture of which was negative. There appeared 
to be some ascaris in the small bowel. During surgery 
the patient developed marked slowing of the heart, 
but soon recovered and the condition became satis- 
factory. The post-operative course was uneventful. 

Histological examination of the liver specimen showed 
parenchymal cells that were quite large, but variable in 
size and shape with a clear cytoplasm. Tissue sections 
were stained with Oil red O and PAS before and after 
incubation with diastase. The sections stained for fat 
showed minimal droplets scattered throughout the 
parenchymal cells; the droplets were not large. The 
sections stained with PAS were positive before but 
negative after incubation with diastase. There were 
occasional fine strands of fibrous connective tissue 
extending from the portal regions into scattered lobules, 
but there was no cirrhosis. 

The patient left the hospital in March 1958, in good 
condition having gained 3 lb. whilst in hospital, but 
contact with this patient has since been lost. 


Case 3. Z.E., an Iranian girl, was brought to the 
Nemazee Hospital in October 1957, when 43 years 
old because of enlargement of her abdomen. Pregnancy 
and delivery had been normal. The child had been 
breast fed for only three months and had then been 
placed on whole cow’s milk. Development had been 
slow. She sat up at 1 year, began to talk at 2 years and 
to walk at 3 years of age. She was well during the first 
six months of life, but then enlargement of the abdomen 
was first noticed. About the same time a skin infection 
had developed on her back which improved after six 
months of therapy. She had an attack of otitis at 
34 years of age and had had a few minor respiratory 
infections. The enlargement of the liver was described 
as having been progressive until the time of admission 
to hospital. The one remarkable fact about the family 
history was that the parents were second cousins. 

On admission physical examination showed a tem- 
perature of 36-4° C. (axilla), pulse rate 120 per minute, 
respirations 34 per minute, weight 10 kg. and height 
76 cm. The child appeared to be underdeveloped, but 
otherwise well nourished, was a little obese but did not 
look ill. The only positive physical findings were the 
markedly protuberant abdomen and a firm non-tender 
liver extending 6 cm. below the right costal margin. 
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The liver had a smooth surface and a firm consistency. 
Rectal and neurological examinations were within 
normal limits. Various radiological studies including 
chest films, intravenous pyelogram, barium enema and 
bone survey were negative except for the enlarged liver. 

The haemoglobin was 11-5 g.per 100 ml. and the W.B.C. 
count was 18,100 per c.mm., with 36% polymorphs, 
63% lymphocytes and 1% monocytes. The prothrombin 
time was normal. The tuberculin test was negative. 
Urinalysis revealed a straw-coloured urine of acid pH, 
specific gravity 1,015 containing neither albumin nor 
sugar, but significant amounts of acetone were always 
present. The fasting blood sugar ranged between 60 
and 120 mg. per 100 ml., the blood cholesterol was 190 
mg. per 100 ml. and CO, was 16-2 mEq per litre. Serum 
albumin was 4-0 g. per 100 ml. and serum globulin 
2:0 g. per 100 ml. Thymol turbidity was 3-5 units and 
the cephalin-cholesterol flocculation was 1+ after 
48 hours. The total serum bilirubin was 0-2 mg. per 
100 ml. The various tests on carbohydrate metabolism 
will be presented in a separate section. 

An exploratory laparotomy was performed on Novem- 
ber 16, 1957, which revealed a large liver with normal 
surface, colour and shape. There was about 10 ml. of 
clear fluid in the abdomen which gave a negative result 
on culture. The spleen was not enlarged and the rest 
of the abdominal organs appeared normal. The surgical 
procedure was tolerated well and the post-operative 
period was uneventful. A liver biopsy was obtained 
and histological examination showed changes essentially 
the same as in Case 2. 

A muscle biopsy was obtained from the right gastro- 
cnemius on December 4, 1957, under general anaesthesia. 
The muscle looked normal grossly and microscopic 
examination of the histological preparations revealed 
normal muscle tissue with no significant changes. 

On March 11, 1958, a second laparotomy was per- 
formed and a liver biopsy specimen was taken for the 
estimation of glucose-6-phosphatase activity. Unfor- 
tunately, insufficient liver tissue was obtained to permit 
an estimation of the liver glycogen content. At this 
time the surgeon noted that the liver was appreciably 
larger than at the first laparotomy. Again there was 
some sterile serous fluid in the peritoneal cavity. Histo- 
logical examination of the second biopsy specimen 
showed changes similar to those in the original material. 

The child is being seen regularly in our clinic and is 
doing well except for a severe bout of pneumonia in 
May 1959, from which she recovered uneventfully. 
At this time she weighed 13-6 kg. and the liver was noted 
to be about 8 cm. below the right costal margin. On 
her last visit to hospital in May 1960, for a mild otitis 
media, she was in excellent general health and weighed 
16-1 kg. 


Studies on Carbohydrate Metabolism 


Materials and Methods. The samples of liver tissue 
which were taken during laparotomy or at autopsy 
were frozen solid using dry ice and stored at —20° C. 
for not more than 24 hours until the assays of glucose-6- 
phosphatase activity were performed essentially by the 
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TABLE 1 


ASSAYS OF GLUCOSE-6-PHOSPHATASE ACTIVITY IN LIV :R 
BIOPSY SPECIMENS OF THE THREE CASES AND T'/0 
NORMAL LIVER CONTROLS 


Inorganic Phosphatase Liberated 
Liver Tissue in (ug. P/100 mg. tissue) 


Incubation Mixture 


(mg./ml.) Case 1 | Case 2 | Case 3 | Normal Norr al 
| | | 

40 il 145 | 199 | 268 2% 
20 18 166 , 264 | 449 | 41K 
8 33 212 323 | 664 55 


method of Cori and Cori (1952) except that sodi im 
citrate was used instead of potassium citrate and n- 
organic phosphate was determined by the method of 
Fiske and Subbarow (1925). 

In the various tolerance tests to be described, blcod 
was taken by heel puncture and withdrawn into a 
heparinized pipette. Glucose or total reducing suxar 
was determined by the Sunderman-Fuller macyo- 
technique described by Sunderman, Copeland, Macfate, 
Martens, Naumann and Stevenson (1956) after removal 
of the proteins with sulphuric acid and sodium tungstate. 
Galactose was determined after the removal of glucose 
by fermentation with yeast according to the method 
described by King and Wootton (1956). In the galactose 
tolerance tests, glucose was determined as the difference 
between the total reducing sugar and the equivalent 
reducing power of the galactose. Lactic acid was 
determined by the method of Barker and Summerson 
(1941) on the sulphuric acid sodium tungstate filtrates. 


Glucose-6-phosphatase Assays. The results are shown 
in Table 1, which includes assays under identical con- 
ditions on liver samples from two control subjects who 
were undergoing laparotomy for other reasons. As 
noted by Cori and Cori (1952), less liver homogenate 
showed rather more than proportional effect. The 
results indicated marked differences between the three 
cases. 


Glucose and Adrenaline Tolerance Tests. The amount 
of glucose administered intravenously was 1 g. per kg. 
body weight and adrenaline was given intramuscularly. 
The results of the tests are shown in Tables 2 and 3 


TABLE 2 


GLUCOSE TOLERANCE TESTS ON CASES 1, 2 AND 3: ALL 
FIGURES ARE mg. GLUCOSE per 100 ml. WHOLE BLOOD 


Time Case 1 Case 2 | Case 3 
(min.) | 
0 10 50 | 60 
15 116 120 om 
30 88 100 120 
45 60 50 — 
60 46 45 | 76 
90 36 ome one 
120 76 
180 76 
240 64 
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TABLE 3 
AI RENALINE (EPINEPHRINE) TOLERANCE TESTS ON 


C/ sES 1, 2 AND 3: ALL FIGURES ARE mg. GLUCOSE per 
100 ml. WHOLE BLOOD 
Case 1 
rime Case2 | Case3 
nin.) Test Test 
a 

3 | 32 50 76 

15 2 | 24 65 86 

30 s 22 60 100 

60 4 | 12 80 100 

120 | 60 70 

\ 

respectively. The glucose tolerance tests showed 


typical behaviour. In Case | there was no response 
to adrenaline, but Cases 2 and 3 showed small but 
significant increases in blood glucose following adrenaline 
administration. 


Intravenous Galactose Tolerance Tests. In each test 
| g. of galactose per kg. body weight was administered 
intravenously during the course of two to three minutes 
in the form of a 20% aqueous sterile solution. The 
results for the three cases are shown in Figs. 1, 2 and 3 
respectively. During the course of the tests, serious 
signs of acidosis were noted only in Case 1 where the 
lactic acid level was greatly elevated. The acidosis 
was controlled with sodium bicarbonate. 


x 


LACTIC ACIO 


oO GALACTOSE 


GLUCOSE 


mM / litre 


TIME [min.] 


1.—Galactose tolerance test on Case 1. Galactose (1 g. per kg.) 
administered intravenously immediately after taking the zero time 
\d sample and over the course of the first three minutes. Further 
1d samples were taken at the times shown and assayed (see text). 


144 


x LACTIC ACID 


127 GALACTOSE 


GLUCOSE 


mM / litre 


TIME [min.] 


Fic. 2.—Galactose tolerance test on Case 2. Details as in Fig. 1. 


Discussion 
The family histories in all these cases are striking 
in that there is a history of consanguinity and also 
because of the possible occurrence of the disease 
in a sibling of Case 1 (H.M.) who had died at 
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Fic. 3.—Galactose tolerance test on Case 3. Details as in Fig 1. 
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4 months of age of ‘pneumonia’, and in a sibling 
of Case 2 (A.D.) who had died with hepatomegaly. 
Unfortunately it has not proved possible to obtain 
very accurate information from the parents. These 
cases give strong support to the concept (van 
Creveld, 1939) that glycogen storage disease is 
transmitted by a recessive gene. 

The diagnosis in all the cases of glycogen storage 
disease was based upon the clinical finding of poor 
development and hepatomegaly and the attacks of 
convulsions in Case 1 which were probably due to 
hypoglycaemic episodes. The laboratory findings 
of acetonuria and varying degrees of hypoglycaemia 
in all three cases as well as the microscopic exami- 
nation of the liver biopsy specimens and the more 
extensive biochemical studies seem to establish the 
diagnosis on firm grounds. 

The three cases were different. Our first case 
represented the severe and classical form of von 
Gierke’s disease both from the points of view of 
clinical history and laboratory findings. Cases 2 
and 3 were less severe cases from the clinical point 
of view and are alive and comparatively well. 
Andersen (1957) remarked that the variations in the 
degree of severity of the disease could be attributed 
mainly to variations in the glucose-6-phosphatase 
activity of the liver. This enzymic activity in our 
cases is discussed further below, but the almost 
normal level of glucose-6-phosphatase activity in 
Case 3 is one of several similarities to an atypical 
case described by Zetterstr6m and Sorbo (1956) 
except that fat was not a prominent feature in our 
case. In fact, Cases 2 and 3 were indistinguishable 
histologically as against Case 1 which had the added 
feature of abundant fat in the liver including fat 
cysts. The absence of any cirrhosis in Case 3 
excludes the possibility of it being a case with a 
glycogen of abnormal structure due to a deficiency 
of the ‘branching’ enzyme (amylo-1:4——->1:6 
trans-glucosidase). 

The results of the glucose-6-phosphatase assays 
revealed distinct differences between the three cases 
and confirmed the very severe condition of Case 1. 
In Case 2, the enzymic activity was certainly not so 
low as in Case 1, but the values were below those 
of the normal controls and within the range of 
abnormal values quoted by Cori (1954). The 
glucose-6-phosphatase activity in Case 3 was higher 
than for the other two cases and clearly indicated 
that, while the activity was not quite so high as in 
the two normal controls, there was sufficient 
enzyme present to catalyse a significant production 
of glucose from glucose-6-phosphate. Cori (1954) 
also mentioned two cases of glycogen storage disease 
in which the glucose-6-phosphatase activity was 
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almost normal. Storage of glycogen in increas: d 
quantities in the liver is therefore possible even n 
the presence of considerable amounts of the enzym :. 

The intravenous glucose tolerance tests and t!e 
adrenaline tolerance tests agreed with the oth r 
findings. The use of galactose to examine tie 
carbohydrate metabolism of these cases was er :- 
ployed by Mason and Andersen (1955) who fid 
galactose orally to a patient with von Gierk« 5 
disease and observed only a very small increase n 
the blood sugar level. Schwartz, Ashmore ai d 
Renold (1957) performed both oral and intraveno :s 
galactose tolerance tests on a patient in whom 1} 0 
production of inorganic phosphate could be demo 1- 
strated when a liver homogenate was incubatd 
with glucose-6-phosphate. Using the oral te:t, 
these authors confirmed the findings of Mason aid 
Andersen (1955) of very little increase in blood sug.r 
level and marked lactic acidosis. Using the intra- 
venous galactose tolerance the lactic acidosis was 
again seen and there was no formation of glucose 
from galactose. This latter result agreed with the 
finding of no glucose-6-phosphatase activity. in 
Case 1 of the present study in which glucose-6- 
phosphatase activity was again very low, the results 
of the galactose tolerance test (Fig. 1) were very 
similar to those described by Schwartz er al. (1957), 
thus providing confirmatory evidence that this 
functional test might be used as a helpful diagnostic 
test for severe hepatorenal glycogen storage disease. 
However, in Case 2, diagnosed clinically as a less 
severe form of the same disease, the intravenous 
galactose tolerance test was different. There was 
slow steady production of glucose from galactose 
as might be expected from the demonstrated presence 
of some glucose-6-phosphatase activity. In Case 2 
the initial lactic acid level was much lower than in 
Case 1 and the rate of lactic acid production was 
much less (Fig. 2). Thus the use of the intravenous 
galactose tolerance test as a diagnostic procedure 
for von Gierke’s disease appears to be confined to 
cases where the glucose-6-phosphatase activity is 
very low or absent. It is also clear that those cases 
with a certain amount of glucose-6-phosphatase 
activity can form glucose even if in decreased 
quantities. 

It is difficult, therefore, to see why there should 
be such excessive storage of glycogen in those cases 
with only some decrease in glucose-6-phosphatase 
activity. Formation of glucose from other sources 
such as amino acids has been described in cases of 
this type before. Lowrey and Wilson (1949) were 
able to raise the blood sugar level in a severe case 
by feeding gelatin. In Case 2, glucogenesis from 
galactose definitely occurred even though in reduced 
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a iounts compared to a normal individual. This 
ir plies that the problem of the source of the blood 
gi icose in cases of von Gierke’s disease may be 
cc afined largely to those cases where the glucose-6- 
p! osphatase activity is very low or absent. 

Che intravenous galactose tolerance test on Case 3 
(Fig. 3) showed an immediate sharp rise in the blood 
giicose level resembling that demonstrated by 
Schwartz et al. (1957) on a normal child. A small 
increase in lactic acid was noted which differed from 
the normal case quoted, thus showing that the carbo- 
hydrate metabolism was not entirely normal in our 
atypical case. The lactic acid production is pro- 
bably due to the high liver glycogen content pre- 
venting the normal conversion of galactose to 
glycogen. Case 3 is therefore of a type in which 
glycogen storage disease can arise and yet there be 
almost normal glucose-6-phosphatase activity and 
production of glucose from galactose. This seems 
to us to indicate that the glucose-6-phosphatase 
theory for von Gierke’s disease does not apply in 
certain atypical cases. It would be interesting 
to know the results of the intravenous galactose 
tolerance test on the cases quoted by Cori (1954) 
and Zetterstrom and Sorbo (1956). It could be 
that the genetic defect is still concerned with glucose- 
6-phosphatase but that, in certain atypical cases, 
alternative pathways of metabolism are developed 
to an increased extent. 

This discussion so far has assumed that the 
milder forms of glycogen storage disease as seen 
in Cases 2 and 3 are due to the same genetic defect 
as the classical form of von Gierke’s disease. These 
atypical cases may, however, be due to a deficiency 
of some other enzyme. Calderbank, Kent, Lorber, 
Manners and Wright (1960) have shown that in 
von Gierke’s disease the liver contains high con- 
centrations of the associated enzymes that act 
upon glucose-6-phosphate, namely phosphogluco- 
mutase, glucose-6-phosphate dehydrogenase and 
ph osphoglucose-isomerase. Synthesis of glycogen 
b. a uridine diphosphate transferase system has 
been described by Leloir and Cardini (1957) in rat 
liver and by Hauk and Brown (1959) in rabbit 
m iscle tissue. Hauk, Illingworth, Brown and Cori 
(1 59) have shown that a deficiency of this enzyme 
c: not account for the generalized type of glycogen 
S! cage disease which also involves muscle tissue. 

fers (1959; 1960) has offered evidence which 
si gests that a deficiency of the ‘debranching’ 
€ ‘yme (amylo-1 :6-glucosidase) may be the defect 
ii (hese apparently mild cases of glycogen storage 
‘ase. He has shown, using a _ radio-isotope 
inique unlikely to be available to many clinical 
dratories, that liver tissue from several cases with 


only a slightly lower than normal assay for glucose- 
6-phosphatase has a virtually complete absence of 
amylo-1 :6-glucosidase activity. A few other cases 
showed a deficiency in phosphorylase activity. This 
does suggest that such milder cases are due to a 
different defect from that in the classical form of 
von Gierke’s disease. The defect is presumably 
due to a different gene which is probably also of the 
recessive type. 

The results described also tend to confirm that 
the liver is the source of the lactic acid formed. 
Galactose is taken up rapidly from the systemic 
blood presumably by a galactokinase system in the 
liver. The galactose-l-phosphate thus formed will 
be converted via glucose-1-phosphate to glucose-6- 
phosphate. Because the glucose-6-phosphate can- 
not be directly hydrolysed at the normal rate, 
increased glycolysis might be expected to occur 
which results in lactic acid production. This appears 
to be the only explanation of the increases in lactic 
acid levels after galactose administration. The 
lactic acid curve in Case 1 shows that lactic acid 
was being utilized towards the end of the experiment 
presumably by muscle and other peripheral tissues 
(Andersen, 1957). This can serve as an alternative 
and additional source of energy for these tissues. 
The demonstration of lactic acid utilization also 
shows how sodium lactate could still be used to 
treat acidosis in spite of the already high level of 
blood lactic acid. 


Summary 


Three differing cases of glycogen storage disease 
are described. Each arose from a consanguinous 
marriage. One was a case of the classical von 
Gierke’s disease, but the other two were less severe 
cases. The galactose tolerance test was used to 
investigate certain aspects of carbohydrate meta- 
bolism in the patients and the results are discussed 
in the light of recent biochemical knowledge of 
carbohydrate metabolism. 
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Sexual precocity is considered to be present when 
indications of genital maturation become apparent 
in boys before the age of 10 years and in girls before 
the age of 8 years (Seckel, 1946). It is customary 
to divide these cases into two groups. In those 
with true precocious puberty maturation with 
spermatogenesis or ovulation has occurred in a 
normal manner, but at an abnormally early age; 
in those with pseudoprecocious puberty, premature 
development of the secondary sex organs, but 
without spermatogenesis or ovulation, has occurred 
as a result of an ovarian or adreno-cortical tumour, 
unusual sensitivity of end-organs to normal hor- 
monal stimulation, or exogenous application of sex 
hormones or other compounds (Talbot, Sobel, 
McArthur and Crawford, 1952). In a_ small 
proportion of cases true precocious puberty is 
associated with tumours or cysts in the region of 
the hypothalamus or with post-meningitic or post- 
encephalitic lesions, but in the majority diligent 
and repeated search fails to reveal any abnormality 
in the nervous system or endocrine glands (Wilkins, 
1957). Such cases are generally referred to as 
‘idiopathic’ or ‘constitutional’ (Novak, 1944), and 
it is suggested that the genetic factor or factors 
that determine the time of hypothalamic sex 
maturation must be at fault (Seckel, 1946). Ina 
small percentage of cases there is a heredo-familial 
tendency (Rush, Bilderback, Slocum and Rogers, 
1937; Jacobsen and Macklin, 1952). 

Precocious puberty of idiopathic origin represents 
simply the early appearance of normal phenomena, 
aid many of the physical and laboratory examina- 
tons reveal findings normal for older children 
( loyd, Lobotsky and Morley, 1950). Except for 
t'e hazard of precocious pregnancy and the pos- 
s vility of subnormal stature, the prognosis of girls 
v th idiopathic precocious puberty is good, and it 
( .es not appear that the menopause is accelerated 
c* that premature senility occurs (Talbot ef al., 

52; Jolly, 1955). 

The following case of precocious puberty occur- 

1g in a female child appears to present features 
‘ sufficient interest to warrant publication. 


~ 
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Case History 

The infant was born on July 15, 1953, the youngest of 
a family of six; she has three brothers, aged 13, 7 and 
5 years, and two sisters, 11 and 3 years, all of whom 
show normal development. The birth weight was 
8 lb. 14 oz. and during the first four or five months her 
progress followed the expected course. About the age 
of 5 months, however, enlargement of the nipples was 
first noticed, to be followed shortly afterwards by 
commencing breast development and the appearance of 
pubic hair. Two menstrual periods, each of two days’ 
duration, then occurred at the age of 9 and 11 months. 

At the age of 20 months she was first admitted to the 
Dunedin Hospital for investigation. The height was 
then 35 in. and the weight 35 Ib. The facial expression 
was extremely mature for an infant of 20 months, while 
the stature was that of a stocky child of considerably 
older age (Fig. 1a). Breast development was proceeding, 
the areolae and nipples being already well developed. 
There was a growth of fine pubic hair and the external 
genitalia were typical of early adolescence. The clitoris 
was not enlarged. Neurological and _ radiological 
examination revealed no evidence of a cerebral tumour, 
and nothing abnormal was palpable within the abdomen. 
On rectal examination the cervix and uterine body were 
felt distinctly, and appeared to be well developed. 
No swelling was detected in the fornices suggestive of 
an ovarian tumour. The skeletal age determined 
radiologically was 43 years (Gray, 1935). The 72-hour 
excretion of 17-ketosteroids was 0-3 mg. Since no 
evidence had been elicited inconsistent with a diagnosis 
of idiopathic or constitutional precocity, the child was 
sent home. 

At the age of 27 months she was readmitted for further 
investigation and assessment. The facial expression 
and general bodily build were at this time considerably 
more mature than on the occasion of the first examina- 
tion seven months previously (Fig. 1b), while breast 
and genital development had both progressed well into 
the adolescent stage. During this interval of seven 
months the height increment had been equivalent to 
approximately 15 months of average growth at this 
age and the weight increment to 18 months (Stuart 
and Stevenson, 1959). The most significant feature, 
however, was the extent of the skeletal development, 
which in seven months had progressed by 5} years to 
reach the equivalent of 10 years (Gray, 1935). Although 
repeated examinations still failed to reveal any evidence 
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Fic. 1.—The child (a) 1 year 8 months; (6) 2 years 3 months; (c) 3 years 3 months. 


inconsistent with the diagnosis of constitutional pre- 
cocious puberty, in order to confirm this diagnosis it was 
decided to explore the pelvic organs surgically, and at 
the same time to palpate the adrenal glands. On the 
day before operation it happened that the child had her 
third menstrual period. At operation the uterus was 
found to have developed precociously, the body being 
larger than the cervix. There was no evidence of any 
ovarian tumour, but the left ovary was larger than the 
right and contained a recent corpus luteum and also 
a small follicular cyst deep in its substance. Nothing 
abnormal could be felt in the adrenal areas. A wedge 
of tissue removed showed normal cellular ovarian 
stroma, scattered throughout which were numerous 
primitive follicles with no histological evidence of neo- 
plasm or other abnormality. The fourth menstrual 
period occurred six weeks later, since when periods 


have recurred without intermission every 28 days. Each 
is preceded by a few hours of lower abdominal discom- 
fort and lasts for three to four days. 

The child has since been admitted to the Dunedin 
Hospital on four occasions for reassessment of physical 
and mental development, the more important features 
of which have been summarized in Table 1. Some of 
these features will now be considered in more detail. 


Physical Development 


Growth in Weight and Height. Reference to the 
records kept by the Plunket infant welfare nurse showed 
that for the first four months growth in both weight 
(Fig. 2) and length had followed the expected course 
for an infant of slightly above average birth weight. 
During the remainder of the first year, however, when 
deceleration in growth normally occurs, increase in 


TABLE | 
SUMMARY OF CHILD’S PHYSICAL AND MENTAL DEVELOPMENT 


Chronological 6 months 9 months year 1 year 2 years | 3 years 4 years Syears | 6 years 
Age 8 months | 3 months | 3 months | 2 months | 9 months | 11 months 
Weight (Ib.) oe fe et 21 26} 30 35 42 52 | 63 79 824 
Height (in.) 263 294 31 35 39 | 44 | 47} 52 53} 
Skull circumference (in.) 17} 18 19 | 203 | 21} 214 
Bone age (years) are ia — —_ — | 4} 10 14 153 17 | 18 
Dental age (years) | — 14 | — — 4 63 7 
Mental age (years) — | — = — 213 | 44 | 6 | | 9} 
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weight had continued at an almost uniform rate, with 
t| e result that at the age of 12 months the child’s weight 
o. 30 lb. was about 5 Ib. in excess of the expected weight. 
Fer length at this age was 31 in., also slightly above 
the average. 

During the subsequent four and a half years growth 
in both weight and height were unusually rapid (Fig. Ic), 
so that at the age of 5 years 9 months her weight corre- 
sponded with that of an average New Zealand girl of 
10 years, and her height with one of 83 years (New 
Zealand Department of Health, 1956). Measurements 
taken 14 months later indicated, however, that this phase 
of rapid growth was by then coming to an end, and in 
particular that little further increase in height could be 
expected. Although early acceleration in growth had 
to some extent compensated for this premature cessation, 
it was obvious that the child would inevitably remain 
short in stature. During this latter period, also, she 
had lost much of the plumpness frequently associated 
with adolescence, and now had become much slighter 
in build. 


TABLE 2 


SKELETAL AGE, DETERMINED BY REFERENCE 
TO VARIOUS PUBLISHED NORMS 


Skeletal Age 


Chrono- (years) 
logical Region 
Age | Examined Greulich 
Flecker Gray and Pyle 
Year Month (1942) (1935) (1959) 
1 8 | Hand 5 44 63 
2 3 Hand 8 10 93 
3 3 Elbow | 11 14 —_ 
4 2 Elbow 13 154 — 
5 9 | Elbow 14 17 — 
6 11 ‘Shoulder and 
pelvis 20 18 —_ 


Skeletal Development. One of the most striking 
features of this case was the pattern of skeletal develop- 
ment (Table 2). After an initial period of extremely 
rapid epiphyseal development the rate of skeletal matura- 
tion had approximated to the normal, but with the bone 
age consistently about 11 years in advance of the chrono- 
logical age (Fig. 3). The closure of the upper femoral 
epiphysis before the age of 6 years 11 months provided 
a‘ditional evidence that growth in stature was by this 
tine coming to an end, while serial measurements of the 
sh ull showed that no further increase in circumference 
_d occurred between the ages of 5 years 9 months and 

ears 11 months, as indicated in Table 1. A somewhat 
| \ilar pattern of skeletal development has been recorded 
Greulich and Pyle (1959) in a case of precocious 
erty in which the first menstrual period had occurred 
en the child was 7 months of age (Fig. 3). 


Yental Development. Two criteria in common use for 
t| assessment of the maturation of the dentition are 
t' th emergence and tooth calcification. Adequate 
‘ms are not available for the emergence of deciduous 
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Fic. 2.—Weight-age curves to 20 months: 


A—tThe child’s weight—age curve; 
B—Expected weight—age curve for infant of birth weight 
8 lb. 14 0z. (From N.Z. Plunket Society’s graph.) 


teeth nor for the calcification of the permanent dentition 
of New Zealand children and American standards 
have consequently been used. Data compiled by Leslie 
(1951) provide norms for the emergence of permanent 
teeth of New Zealand children. In Table 3 the number 
of deciduous teeth which had emerged when the child 
was 20 and 50 months of age has been compared with 
the mean number of deciduous teeth present in ‘middle 
class’ American girls of comparable ages (Meredith, 
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Fic. 3.—Bone age in relation to chronological age: 


A—McGeorge and Connor’s patient; 
B—Greulich’s patient; 
C—Normal development curve. 
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TABLE 3 
EMERGENCE OF DECIDUOUS AND PERMANENT TEETH: COMPARISON WITH NORMS 


Child Norms 
Dentition 
Chronological No. of Teeth Chronological Mean No. of Teeth 
Age Present Age Present 
20 months 12 | *18 months 12-4 ’ 
Deciduous teeth 24 months 16-4 
50 months 20 *42-53 months 20 
Permanent teeth 5 years 9 months 4 +6 years 3-78 a 
6 years 11 months 7 +7 years 8-83 


* *Middle-class’ American girls (Meredith, 1946). 


1946), and the number of permanent teeth present at 
5 years 9 months and at 6 years 11 months with the 
mean number of permanent teeth in groups of New 
Zealand girls of comparable ages. The dental age 
reached by the child at each of these latter chronological 
ages has also been assessed (Table 4) from the extent 
of formation and calcification of the mandibular left 
permanent first molar (Gleiser and Hunt, 1955). These 
data indicate that deciduous and permanent tooth 
emergence had occurred within normal age limits, while 
two observations of the formation of the mandibular 
left permanent first molar show the close relationship 
between the chronological age and the dental age. The 
general conclusion is, therefore, that there is nothing 
remarkable about the rate of development of the denti- 
tion in this case. 


TABLE 4 


DENTAL AGE ASSESSED FROM STAGE OF DEVELOPMENT 
OF MANDIBULAR LEFT PERMANENT FIRST MOLAR 


Chronological Age Dental Age 


5 years 9 months 


*6 years | month 
6 years 11 months 


*7 years 


* Gleiser and Hunt (1955). 


Development of Physical Skills 


Although an assessment of the child’s physical skills 
had unfortunately not been undertaken during infancy, 
her mother reported that she had sat up at the age of 
8 months, crawled at 10 months and walked without 
assistance at 18 months. In an analysis of 25 cases of 
precocity, half of which had reached puberty during the 
first year of life and the remainder during the second 
year, Dennis (1941) found that the age at which walking 
commenced varied from 9 to 18 months, with a mean 
of 13-58 months, while in a series of 34 cases, Jolly (1955) 
found that only one child had walked at a significantly 
early age, the remainder at the normal times. 

At the age of 6 years 11 months our patient was 
referred for assessment to the University of Otago 
School of Physical Education. Her physical skills 
in terms of whole body movement were then found to be 
well ahead of her years, while her control of running, 
jumping, catching, throwing, aiming and balance were 
all remarkable for a child of her age. Perhaps her most 


+ New Zealand girls (Leslie, 1951). 


outstanding skills were speed in running and force :n 
throwing. Girls of all ages have often found difficulty :n 
over-hand throwing, but she could throw a tennis b:ll 
over-arm at a target 20 feet away with surprising fore 
and accuracy. It was deduced from a series of over 
20 movements in which she was tested, that she was not 
only skilful for her age, but also for her size. There are 
as yet no standard norms in such skills in New Zealand, 
but she was far superior to certain American standards 
specified as being normal for a child of her age. 

On a hand dynamometer she constantly produced 
a grip of 18 kg. with her right hand and 22 kg. with her 
left. These figures correspond with the norms of 
American girls of 10 and 12 years of age respectively 
(Brooks, 1929; Methency, 1940). The question of 
handedness was somewhat puzzling, as although she 
performed most complex skills with her right hand, 
when asked to do things with her left hand she could 
do them fairly easily. When she was gripping the 
dynamometer the upper arm muscles, which are auxiliary 
to these movements, were noted to be unusually hard. 
The general impression gained was one of quite extra- 
ordinary strength, a characteristic of cases of sexual 
precocity which has also been commented upon by 
Dennis (1941) and by Jolly (1955). 

Her powers of general relaxation were tested on two 
occasions by Rathbone’s technique and by the Roper 
technique. Initially, observation of her various move- 
ments showed that she was unusually tense. When 
she was seen again, although the number of residual 
tensions in her movements had diminished markedly, 
there still remained some residual habitual tension, 
probably psychogenic in origin. The child was found 
to have a good sense of rhythm, and was very quick 
to pick up quite difficult rhythms from a gramophone 
record and from drum beats. 


Psychological Development 


The Longitudinal Picture. The child was first referred 
to the University of Otago Child Guidance Clinic for 
assessment of intelligence and general behaviour at 
2 years 3 months, when it was tentatively estimated that 
her mental age was 2 years 11 months, giving an intelli- 
gence quotient of 133. On the second visit at 3 years 
3 months it was definitely established that the child was 
of superior intelligence, with an I.Q. of 135 on the 
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Jerman-Merrill Revision of the Stanford-Binet Test. 
his high rate of mental development continued uniform- 
— 7 | over the subsequent observation period of four and 
a half years, and seemed to be unrelated to her accelerated 
Teeth gowth in other respects. Remarkable motor develop- 
ment and co-ordination was noted in the first testing, 
and this was sustained in subsequent examinations, as 
i: well illustrated by her performance on the Goodenough 
- Draw-a-man Test, where at the age of 5 years 9 months 
sne scored a drawing age of 11 years (Fig. 4). It is 
also seen in her high ability in free expression drawings 
(Figs. 5 and 6) and in her remarkably good printing and 
figuring. On the Minnesota Rate of Manipulation Test 
she showed very highly developed hand-eye co-ordination 


orce :n and execution in both gross and fine movements, and 
culty in at the age of 5 years 9 months exceeded the norm for 
lis bell 8-year-olds. Her verbal expression and content were 
B fore consistent with her mental age and were extremely 
if over highly developed on the last test occasion at the age of 
vas not 6 years 11 months. 
ere are On the first three test occasions (ages 2 years 3 months; 
ealand, 3 years 3 months; and 4 years 2 months) she was found 
ndards to be emotionally stable and socially mature for her age, 
and no abnormal mental or personality manifestations 
yduced were detected, although she was slightly withdrawn on 
ith her the third occasion. On subsequent testings her lack of 
ms of fluency of personality was further noted; she tended 
ctively to be serious and lethargic, but responded when stimu- 
on of lated. On the Raven Controlled Projection Test and : 
zh she the Rosenzweig Picture Frustration Tests there were an FiG. 4.—Goodenough Draw-a-man Test: Chronological age 
hand, unusual number of aggressive responses. Some signs of 5 years 9 months; performance age I1 years. 
could tension appeared during testing, for example, chewing 
1g the 
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Fic. 5.—Crayon drawing at 5 years 3 months. 
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Fic. 6.—‘Travelling circus train’, drawn at 6 years 11 months. 


of fingers and undue preoccupation with manipulating 
her handkerchief. Most of the above symptoms appear- 
ed concurrently with commencing school. Here she 
was regarded a little differently by the other children, 
being the centre of attention because of her leadership 
qualities, and was on one occasion observed showing 
her breasts to the group. However, the school reports 
did not record any emotional or social problems in the 
school setting. 

She commenced school at the beginning of 1958 at 
the age of 4 years 6 months and the teacher considered 
her ready to start reading immediately. Throughout 
the first year she was found to be performing at an 
average level in a bright group in both reading and 
number work. The only activity in which she then 
showed more maturity than her fellows was in drawing. 
Early in 1959, at the age of 5 years 5 months, she was 
still performing at the average level of a fast-moving 
group of age range 6 years—6 years 3 months. In 
the middle of the year her reading age of 6 years 1 month 
on the Schonell Graded Word Test matched her chrono- 
logical age and wes not testable on the Schonell Simple 
Prose Test, while her arithmetic age was 6 years 4 months 
on the Schonell Diagnostic Arithmetic Test. Both 
these tests indicate that in relation to her mental age 
she was retarded in these subjects. Her writing and 
printing were exceptionally good. She was promoted 
to the standards in the usual way in 1960, and on retesting 
in the middle of the year at the age of 6 years 11 months 
her reading age was 9 years 5 months, an increase of 
3 years 4 months during the 12-month period. This 
indicates that she was then performing at the level of 
her mental age of 9 years 6 months, and was therefore 
no longer retarded. Her arithmetic age was then 7 years 
9 months, indicating some remaining retardation in 


arithmetic, but this is likely to be remedied as she passes 
through the standards. 


The Present Picture 


Appearance and General Impression. 
6 years 10 months the patient has the appearance of a 
girl much older than she actually is. She is a big. 
rather tall girl, well proportioned, and has a facial 
maturity, poise and co-ordination of movement beyond 
her years. Her general behaviour, including speech 
content and expression, is very mature for her age. 
but not more than would be expected of a girl of her 
intellectual level. 


Intellectual Functioning. On the Wechsler Intelligence 
Scale for Children the patient scored a Full Scale I.Q. 
of 138, her highest score being on the Information 
Sub-test. This was confirmed by an I.Q. of 139 on the 
Terman-Merrill Revision of the Stanford-Binet Test. 
She is highly endowed verbally, but is not particularly 
fluent in the person-to-person situation. However, on 
tests of creativity of ideas and fluency of expression she 
scored very highly. 


School Performance and Adjustment. Her present 
school performance is in keeping with her intellectual 
level and she is only slightly retarded in arithmetic. 
She has remarkable ability in printing and writing, and 
her executive ability in drawing and art work is oul- 
standing. It seems that, all other circumstances being 
favourable, she could be accelerated by one standard 
in the near future. 

Relations with the teacher and attitude to school are 
very good. She is reported, on the Bristol Social 
Adjustment Guide (Child in School), to be friend): 
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ar 4 willing, to smile readily, to be keen to answer and to 
ay oreciate praise. She is also a good mixer, gets on well 
wh those of her own age, is healthily noisy and boister- 
o.s in play, but inclined to be placid in school. The 
te. cher reports that she is sometimes moody and fidgets 
a little, but there are no behaviour problems in the school 
se‘ ting. 


Home Life. The patient is the seventh child in a 
family of eight, living in a rural area. The mother 
reports that there were no difficulties at birth and that 
the child passed her milestones of weaning, walking 
and talking normally and little ahead of the other 
children. The home background has been warm and 
affectionate and very stable. The Bristol Social Adjust- 
ment Guide (Child in the Family) records that the parent- 
child and parent-parent relationships are good and 
that the child is very attached to her siblings and is 
liked by them. This was confirmed by the Bene- 
Anthony Family Relations Test, in which no undue 
ambivalent or egocentric responses were recorded, and 
the distribution of incoming and outgoing feelings to 
various members of the family was normal. On Bellak’s 
Children’s Apperception Test the interpretations were 
consistent with a complete. absence of tension and mal- 
adjustment in the family setting. Only two negative 
responses were recorded—a fear of animals and shy- 
ness with strangers who visit the home. This was noted 
earlier in her placidity in school and her tenseness and 
withdrawal symptoms in the earlier clinic sessions. 


Emotional and Social Adjustment. As mentioned 
earlier, the child is considered to be socially mature and 
emotionally well adjusted, but on the third examination 
some indications of emotional tension were noted and 
she was slightly socially withdrawn in the clinic setting. 
Apart from this, observation and reports indicate that 
she is adjusting very well both to her sexual precocity 
and to her home and school setting. She plays equally 
well with both sexes of her own age, brings companions 
to her home and visits others. She reacts to punish- 
ment in the normal way, and the Rosenzweig Picture- 
Frustration Test indicates that she characteristically 
turns her feelings and actions outwardly on to the en- 
vironment when she is frustrated. 

On the ‘Day at School’ and ‘Day at Home’ tests she 
gave an account of the normal activities of a 6-year-old. 
Het interests and pastimes are those ordinarily indulged 
in by her friends of similar age. On the ‘Myself’ test 
her concept of self does not depart from that of a bright 
ch ld of her own age group. Her main hobbies are 
re ding, drawing and ‘dressing up’. 


\ttitude to Her Condition. Her attitude to coming 
tc the hospital and to the child guidance clinic is one of 
aj oarent acceptance, ostensibly to see how well she can 
d: some ‘puzzles’ and for a short holiday in the city. 
T e parents have been co-operative, and have played 
a supportive role in her temporary absences from 
hi ne, visiting her frequently and giving simple assur- 
ai ‘es and explanations. They have good insight into 
tr child’s needs, an example being their explanation 


to her of her menstrual periods. They have assured her 
that the reason for this is that she has developed a little 
earlier than other girls. They encourage her to use the 
lavatory on her own during these periods. They have 
not felt it necessary to give her any direct sex information 
not appropriate to her age, nor do they draw attention 
to her condition by overemphasizing it. Her teachers 
are known to the parents and co-operate fully. Her 
siblings realize that she is a little different from them 
for the same reason given to the patient by the parents. 
The attitude of other children at school is not known, 
but the teachers have not noticed anything out of the 
ordinary. It was not thought appropriate to draw 
direct attention in the clinic to her precocious sexual 
development in order to get the child’s own attitude to 
her condition. However, in response to the question 
‘Why do you think we are all trying to help you?’ 
she replied “So that I will keep well’. 

Her mother says the family are particularly fortunate 
in that they live in a small closely-knit rural community 
and that therefore they can both preclude and remedy 
any undesirable attitudes towards the child’s unusual 
condition. 


Discussion 

Diagnosis. The diagnosis of so-called ‘con- 
stitutional’ precocity rests upon the occurrence of 
premature but orderly sexual maturation, together 
with the absence of any evidence pointing to an 
organic basis for the abnormality. In the present 
case, although no relevant physical signs were 
detected, consideration was given to the possibility 
of a granulosa tumour of the ovary, and an explora- 
tory laparotomy was accordingly performed. This 
step was apparently unnecessary, since granulosa 
tumours are exceedingly rare, particularly in child- 
hood, and in children have always been palpable 
by the time symptoms are apparent (Jolly, 1955). 
It has therefore been recommended (Novak, 1944; 
Gross, 1953) that laparotomy should be performed 
only if there is a palpable mass, the absence of which 
should be confirmed by bimanual examination 
under anaesthesia. Jolly makes the further point 
that when a mass is palpable only under an anaes- 
thetic it is usually found to be a follicular cyst of 
one Ovary, a not uncommon condition in children 
with precocious puberty. 


Relative Degrees of Precocity Occurring in Various 
Systems. In normally developing children there is 
a close relationship between sexual maturity on the 
one hand and skeletal maturity and the adolescent 
growth spurt on the other (Shuttleworth, 1938a; 
Buehl and Pyle, 1942; Simmons and Greulich, 
1943). A girl who develops her secondary sex 
characters early has her adolescent height spurt 
early, reaches 90% of her mature height early and 
undergoes the changes in ossification of her hand, 
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Fic. 7.—Composite development chart. The age at which child 
passed various developmental milestones (chronological age) has 
been plotted against the average age at which normal children pass 
corresponding milestones (developmental age). The dental age 
curve approximates closely to the curve of average normal develop- 
ment for all systems. For sources of norms, see text. 
; S: sex age; SK: skeletal age; W: weight age; 
H: height age: D: dental age. 


wrist and knee early (Tanner, 1955). This normal 
association continues to be manifest in cases of 
sexual precocity. Among the tissues more or less 
responsive in the hypothalamic group to the stimu- 
lation of growth hormone, gonadotropins and 
androgens or oestrogens, and in the adrenogenital 
group to the stimulation of androgens, the following 
order of decreasing responsiveness was established 
(Seckel, 1950): gonads (in the hypothalamic group 
only), non-gonadal primary genitalia, secondary 
sex characteristics, skeletal epiphyses, body and 
organ masses and metaphyses of long bones. Two 
tissues, on the other hand, the teeth and the central 
nervous system, responded little or not at all to the 
‘hormonal crisis’ of sexual precocity. These develop- 
mental patterns have been illustrated by Seckel 
by means of biological growth charts based upon 
detailed study of three cases of hypothalamic 
precocity, and one case of adrenogenic virilism. 

A chart of similar type (Fig. 7) has been con- 
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structed to illustrate the various development: | 
patterns shown by our own patient. In this tke 
chronological ages at which the child passed various 
developmental milestones have been plotted again t 
the average ages at which the corresponding mil - 
stones are generally passed by normal childre :. 
From these curves it is evident that the effects of tl e 
precocious stimulant upon various anatomical ard 
physiological systems have differed considerab y 
in both extent and rate. As in Seckel’s cases, tle 
most marked degree of precocity occurred in relatic n 
to sexual development, followed in descending ord 'r 
by skeletal development, weight and height incr :- 
ments. Throughout the period of observaticn 
mental development proceeded at a uniform rae 
slightly above average, while the eruption ard 
calcification of the teeth were normal for age. 

Tanner (1955) has pointed out that there is sonie 
general factor of bodily maturity, creating a ten- 
dency for a child to be advanced or retarded as a 
whole, but that within this there are set groups of 
more limited maturities which vary independently 
of each other. Thus the correlations between 
dental and skeletal development, and between 
intelligence test score and reproductive maturity, 
though positive, are both low. Further, in pre- 
cocious puberty there is advancement of genital 
and skeletal maturity without any corresponding 
effect upon the teeth (Taft, 1941; Seckel, 1950; 
Jolly, 1955; Resch, 1958). These observations do 
not support the statement of Schour and Massler 
(1943) that in precocious puberty the apposition of 
enamel and dentine is accelerated, but not to the 
same degree as is skeletal growth. 

The failure of the dental tissues to respond to the 
same extent as other tissues in precocious puberty 
has promoted several explanations of the pheno- 
menon. One explanation that has received wide 
notice is that ‘the most intensive development of 
teeth occurs prior to the onset of the endocrine 
stimulation which, by hypothesis, is responsible for 
the timing of the menarche and of patterns of growth 
in all other available measurements. The period 
of most active eruption of permanent teeth is from 
94 to 104 years, whereas the period of most active 
growth in other available measurements occurs 
approximately two years later’ (Shuttleworth, 1938b). 
Tooth development, however, includes actual 
formation, movement within bone before eruption 
and clinical emergence into the mouth. Kraus 
(1959) has placed initial calcification of the deciduous 
dentition as early as 12 weeks in utero. Formation 
of the permanent third molars continues until 
adulthood. Thus there is ample opportunity for 
hormonal influence on the dentition in precocious 
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piberty. But for some inexplicable reason the 
d:ntal tissues do not seem to be affected. 


Psycho-sexual Precocity. Most reports of pre- 
cucious sexual development deal mainly with the 
somatic aspects of the cases, but in more recent 
studies psychological reports are available. Keene 
aiid Stone (1937) in their review of 80 cases, reported 
that only 15 patients were tested for intelligence, 
aid that the mental development of these was 
somewhat below the average. Other workers 
(Leiner, 1920; Gesell, Thoms, Hartman and 
Thompson, 1939; Seckel, 1950; Jolly, 1955) have 
also reported average intelligence, and use this as 
evidence that mental growth is not affected by the 
sexual precocity. As Gesell puts it, there is ‘a 
preferential immunity of the central nervous 
system to certain forms of endocrine imbalance’. 
The high level of intelligence in the present case is 
not inconsistent with this latter hypothesis, but 
further longitudinal and cross-sectional studies of 
the mental development of these patients are 
necessary to confirm it. - 

When we turn to other aspects of psychological 
development which are more directly environ- 
mentally conditioned, we see that the patient under 
consideration is no more mature socially and 
emotionally than her high level of intelligence 
would warrant, and that she is ‘child-like’ with 
regard to psycho-sexual development. In _ the 
studies of Hampson and Money (1955) and of 
Jolly (1955) it is concluded that there is little 
relationship between psycho-sexual maturity and 
constitutional precocious bodily development of the 
kind we are dealing with here. Tanner also claims 
that behaviour is unaffected by the stimulus of 
glandular secretion, and that children with pre- 
cocious puberty seldom show signs of heterosexual 
activity. An interesting study by Rafferty and 
Stein (1958) of the effect of early menarche on ego- 
development states that the evidence for hetero- 
sexual drive being increased is not great, but it is 
net easy to demonstrate this conclusively, since 
psychological maturation is complexly determined. 
While our own case largely confirms the above 
h. pothesis, it is difficult to discriminate between 
scocious behaviour due to general constitutional 
fe tors and that due to accelerated psychological 
g! wth. We must wait upon further studies of the 
g »wth curves of such children and more precise 
st dies of their psychological behaviour and per- 
sc 1ality development along the lines suggested by 
tt work of Rafferty and Stein. 


suidance and Management. Idiopathic or con- 
utional sexual precocity is due to the precocious 


secretion of pituitary gonadotropins, and no method 
of preventing this is at present available. Con- 
sequently the statement made by Morse in 1897 that 
‘The medical treatment of this condition is absolute 
abstinence from all therapeutic measures. The 
psychological treatment, however, is important’ 
remains equally true today. Money, Hampson and 
Hampson (1957) have formulated a valuable guide 
to the psychological and social management of 
these cases. In summary they state that the psycho- 
logical development of these children resembles in 
manner and speed that of their somatically normal 
siblings, and correlates with the variety of life 
experiences encountered and transacted. Sexually 
precocious children are capable of regulating their 
sexual conduct as well or as badly as normal adoles- 
cents. Dependent on general social experience, 
sexually precocious children may or may not be 
precocious in social maturation, but seem to benefit 
from association with children closer to them in 
body maturity than in chronological age. It is 
safe and desirable to speed up school entrance and 
progress, provided the degree of acceleration is 
consonant with I.Q. rating, and provided there is 
some individual instruction and coaching. Care 
must be taken not to forget or disregard the chrono- 
logical age of the sexually precocious child, and to 
avoid setting standards and expectations of per- 
formance to which the child cannot conform. In 
the case at present under consideration the child 
has been particularly fortunate in that parents, 
school and social setting all provide optimum con- 
ditions for sound development. 


Summary 


A detailed study has been made of the first seven 
years of the life of a child in whom the initial signs 
of sexual development were observed at the age of 
5 months and the first menstrual period occurred 
at 9 months. The diagnosis of ‘constitutional’ 
precocious puberty was based upon the occurrence 
of premature but orderly sexual maturation, 
together with the absence of any evidence pointing 
to an organic lesion. Exploratory laparotomy at 
the age of 27 months demonstrated normal ovarian 
tissue with a recent corpus luteum. 

Weight and height charts were available from birth, 
while subsequent physical and mental development 
was assessed on six occasions between the ages of 
1 year 8 months and 6 years 11 months. Studies 
included somatic measurements, dental examina- 
tions, skeletal and dental radiographs, the features 
of sexual development, an assessment of physical 
skills, psychometric tests, and detailed investigation 
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of emotional and social adjustment at home and at 
school. 

As has been previously observed, the effects of the 
precocious stimulant upon various anatomical and 
physiological systems differed considerably in both 
extent and rate. The most marked degree of 
precocity occurred in relation to sexual development, 
followed in descending order by skeletal develop- 
ment and weight and height increments. Mental 
development proceeded at a uniform rate slightly 
above average and appeared to be uninfluenced 
by other factors, while the eruption and calcification 
of the teeth were normal for age. The child was 
no more mature socially and emotionally than 
her high level of intelligence warranted, while 
psycho-sexual development showed no precocity. 

Cases of this type require no active medical treat- 
ment, but psychological guidance should be avail- 
able to the patient, the parents and the teachers in 
order that the various agencies may be co-ordinated 
to promote the child’s optimum adjustment. If 
reasonable care is taken in these matters there is no 
reason why the psychological prognosis should not 
be as good as the medical. 


Our thanks are due to Associate Professor J. E. 
Caughey, who referred the child to the Paediatric 
Department; to Professor J. L. Wright for reports on 
pelvic examinations and laparotomy; to Dr. F. Desmond 
for the histological report on ovarian biopsy tissue; 
to Dr. A. C. Begg for serial radiological determinations 
of the bone age; to Mr. M. R. Kean for reports on the 
dentition; to Associate Professor P. A. Smithells for 
assessment of physical skills; and to Dr. R. Seddon for 
the initial intellectual assessment of the child. Details 
of development during the first 18 months were obtained 
from the records of the Plunket Society. Illustrations 
were prepared by the Department of Medical Photo- 
graphy. 
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THE POSTNATAL DEVELOPMENT OF ALVEOLI IN 
PREMATURE INFANTS 


BY 


AVINASH MITHAL and JOHN L. EMERY 
From the Taylor Research Laboratory, Children’s Hospital, Sheffield 


(RECEIVED FOR PUBLICATION DECEMBER 5, 1960) 


The general gross features of development of the 
alveoli of the lung in the foetus are well known and 
are described in the textbooks on _ paediatric 
pathology (Morison, 1952; Potter, 1952). The 
classical description of the development of the lung 
divides its growth into three phases, bronchial, 
tubular and alveolar, of which the latter takes place 
last and chiefly after birth. This late alveolar 
growth was thought to be due largely to the stimulus 
of breathing (Dubreuil, Lacoste and Raymond, 
1936). However, Laumonier (1952) and Lelong 
and Laumonier (1953) from subjective assessment 
of the lungs of infants born prematurely, found no 
evidence of prococious development of the lungs in 
‘prem’ infants and suggested that the growth of the 
lung was determined by maturity alone. 

In order to elucidate some of these problems we 
have attempted to put some aspects of lung develop- 
ment on an objective and measurable basis (Emery 
and Mithal, 1960) and have shown that the peri- 
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ercentile are from normal stillborns. The black spots represent 

1e counts from children born prematurely and surviving for varying 
periods beyond seven days. 


pheral respiratory unit has a radial count of about 
two alveoli at 28 weeks and up to four at 40 weeks 
gestation age. The present study uses this measure- 
ment to compare the alveolar count in children 
born prematurely who survived for varying lengths 
of time over 17 days, with the alveolar counts that 
the same children would have had, had growth 
continued in utero. 


Material and Methods 


Lung sections from babies born at less than 
38 weeks’ gestation were surveyed. All those in 
which there were congenital anomalies of any 
system and those with gross pulmonary pathology 
were excluded. 

Ten radial counts were made from each case, 
using the same method as used for establishing 
normal counts (Emery and Mithal, 1960). To 
make assessment less biased, lung sections from 
full-term infants were also included when counting 
was done. At the time of counting, only the serial 
autopsy number was known, and no clinical data 
were available. 

From those data, only those cases were selected 
that had lived for at least one week after birth as 
only these could be expected to show any maturation 
changes. Twenty-five such prematurely born in- 
fants were thus found suitable for analysis. 

The average radial alveolar count from each case 
was then plotted and related to the gestation age 
at the time of death. Thus an infant born at 30 
weeks gestation age who had lived for six weeks after 
birth. was plotted at 36 weeks gestation age. The 
graph so obtained was analysed statistically and then 
superimposed on the chart showing the 24 and 
974 percentile ranges of stillborns studied previously 
(Fig. 1). 

Statistical analysis was done to test the difference 
between the means of the liveborn and stillborn 
groups (Student’s ‘t’ test). The formula for ‘t’ 
tests is: 
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Difference between means/Standard error of 
difference between means. 


The standard error of difference between means is 
o12 22 
calculated by the formula 
1 2 

The ‘t’ value obtained was compared with the ‘t’ 

value for the number of cases (n; — 1) + (nm, — 1) 


that is, 59 cases. 


Results 


The 36 stillborns showed a mean radial alveolar 
count of 4-211 (o@ = 0-522) and the 25 premature 
born of similar gestation a mean radial alveolar 
count of 3-264 (o = 0-874). The difference 
between the means was 0-947 and the ‘t’ value 
obtained 4-85, the ‘t’ ratio for tables from 59 cases 
at 0-001 level being 3-551. 

Thus, as shown statistically, the number of alveoli 
in radial counts from a terminal bronchiole is 
significantly lower in children born and living over 
a week after birth than in stillborns of comparable 
gestational ages. 


Discussion 


Contrary to the view that birth itself stimulates 
the growth of alveoli (Dubreuil et a/., 1936) we have 
conclusive evidence that premature birth is asso- 
ciated with a diminished rate of proliferation of 
alveoli. The diminishing growth may, however, 
be part of a general diminution in growth asso- 
ciated with factors causing death in these infants. 
We have reason to believe that this is not entirely 
the case. The technique applied here, that of 
comparing measurements of organs of equal gesta- 
tion age born at different times was used on the 
growth of the ventricles of the heart. That study 
showed (in the same cases as were used in the present 
investigation) no diminution in growth of the right 
ventricle and actual hypertrophy of the left ventricle 
after premature birth (Mithal and Emery, 1961). 
Thus we feel that the relative as well as absolute 
diminution in growth rate of the lung alveoli found 
in the present study is valid. 

The literature on the lungs of the newborn has 
largely been concerned with hyaline membrane, 
atelectasis and infection, but recently Wilson and 
Mikity (1960) described the post-mortem appearance 
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of lungs of premature infants who showed tat 
respiratory distress, and found instances of thickenec 
inter-alveolar septa which they thought similar t 
Hamman-Rich syndrome (Hamman and Rich, 1944) 
Those (Wilson and Mikity, 1960) lungs are a little lik: 
the lungs that MacMahon (1948) described a 
alveolar dysplasia. That lung picture, however, i 
one that many of us see not infrequently, and w: 
agree with Potter (Potter, 1948) that it does no 
represent a specific disease. It seems likely tha 
these lungs (Wilson and Mikity, 1960) could wel 
be the result of a diminished alveolar proliferatio:: 
in immature infants. 


Summary 


Radial alveolar counts of the terminal respirator: 
units from 25 infants born prematurely and sur- 
viving for over a week were compared with the 
counts from stillborns of the same gestation age. 

After premature birth, there is a_ significan: 
diminution in alveolar proliferation of the terminal 
respiratory unit. 


Some of the autopsies reported in this study were 
carried out by courtesy of Dr. A. J. M. Warrack. 

Dr. Mithal is working under a grant from the Medical 
Research Council. 
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VOMITING IN THE EARLY DAYS OF LIFE 


W. S. CRAIG 
From the Department of Paediatrics and Child Health, The University of Leeds 


(RECEIVED FOR PUBLICATION NOVEMBER 4, 1960) 


‘How difficult it often is to appraise exactly the 
significance of vomiting in infancy . . .! How much 
and how little it may mean.’ 

George Frederic Still 


Vomiting in the days following birth is common. 
Emphasis in the literature is focused on vomiting 
due to acute alimentary obstruction. Nevertheless, 
the occasions when vomiting gives rise to anxiety 
at this age are relatively rare. In the newly-born 
it is associated with other alimentary conditions not 
involving obstruction and with a variety of parenteral 
conditions. This contribution is based upon a 
clinical study of vomiting in the early days of life 
with particular reference to the circumstances in 
which it takes place. 


Method of Study 


Babies included in the study were observed in.the 
Leeds Maternity Hospital, during the period 
January 1954 to June 1960 (inclusive). Two series 
of babies were studied. 

Series A consists of healthy infants in whom the 
occurrence of an isolated or occasional vomit 
would not, in the normal course of events, have 
prompted a request for medical aid by the midwife. 
Series B consists of ailing infants referred for a 
medical opinion, either solely on account of vomit- 
ing, Or on account of several clinical signs including 
vomiting. 

Recording of the occurrence of vomiting was 
dependent upon observations made by labour and 
‘ying-in ward sisters and to a lesser extent by mothers. 
‘he standards of clinical observation varied con- 

iderably. Study of healthy babies was therefore 
‘oncentrated in one lying-in ward, in which recorded 
/bservations were agreed jointly by the ward sister 
nd the resident paediatric senior house officer. 
‘| babies in whom vomiting was a feature were 
utomatically transferred from the labour or lying-in 

ard to the special baby unit in accordance with 
stablished routine. Clinical observations on these 
abies were discussed daily by midwives and resident 
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and visiting medical staff. For the purposes of the 
study no attempt has been made to differentiate 
vomiting from regurgitation. 


Clinical Observations 


Series A: Healthy Babies (273). The series 
consisted of 141 males and 132 females, all of 
whom were born in the Leeds Maternity Hospital. 
Vomiting in the first week of life was noted in 177 
(65°,) of the series; commenced within 72 hours 
of birth in two-thirds of the babies, and rarely 
persisted for more than two days. Mucus was a 
feature of the vomitus in 17 cases. 


Series B: Ailing Babies (498). Of the 498 babies 
in the series, 464 were born in the Leeds Maternity 
Hospital, 11 in nursing homes and 23 in their own 
homes. There were 260 males and 238 females. 

The gestation periods and the methods of delivery 
in the two series are compared in Table |. Forty- 
five babies in Series B died within four weeks of 
birth. The causes of death are given in Table 2. 


TABLE | 


SERIES A AND B: GESTATION PERIODS AND METHODS 
OF DELIVERY COMPARED 


Series Series 
A B A B 
(No.) (No.) (%) (%) 
Gestation Period: 
<38 weeks 7” 26 109 10 22 
38—42 wecks . 216 316 78 63 
>42 weeks $e 31 73 11 15 
Delivery: 
Normal o% 232 277 86 56 
Instrumental =a 23 132 9 26 
Caesarean section 18 89 5 18 


Reasons Prompting Comment on Vomiting 


The reasons prompting the midwife to draw 
special attention to the occurrence of vomiting 
were varied and are summarized in Table 3. 
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TABLE 2 


CAUSES OF DEATHS OCCURRING UNDER THE AGE OF 
4 WEEKS (45 INFANTS) 


Cause | Number of Infants 


Infection: 
Septicaemia 
Septicaemia with meningitis 
Pneumonia 


NAN 


Acute abdominal obstruction: 
Atresia 
Volvulus: mesenteric bands 
Hirschsprung’s disease 
Meconium ileus .. 


Other congenital anomalies: 
Cardio-vascular .. 
Neurological 
Biliary atresia 


COO 


Miscellaneous: 
Duodenal ulcers .. 
Cold injury 
Hyaline membrane 
Suprarenal 


TABLE 3 


CHARACTERISTICS OF VOMITING/VOMITUS PROMPTING 
FIRST REPORT BY MIDWIFE (498 INFANTS) 


Characteristic | Number of Infants 
Vomiting: 
Persistence, regardless of severity . ae 74 
Forcefulness/violence 50 
Association with failure to progress. a 19 
Complication of known illness ir ‘ .| 267 
Vomitus: | 
Abnormal colour... ‘al 79 
TABLE 4 


CLINICAL CONDITIONS WITH WHICH VOMITING WAS 
ASSOCIATED (498 INFANTS) 


Clinical Condition | Number of Infants 


Gastro-enteral: 


Difficulties in feeding management ae, 113* 
Gastric disturbance by known irritant ..| 37 
Pylorospasm .. 43 
Alimentary obstruction: 
pyloric stenosis .. wal 
Parenteral: | 
Developmental ‘anomalies .. 23 
Stress of labour or/and delivery .. or 168 
Unexplained convulsions 2 
Metabolic disorders . . 11 
Cardio-respiratory syndrome 4 
Hypothermia/cold injury .. 13 
Haemolytic disease .. ais 19 
Prematurity (uncomplicated) .. ate ean 8 


* Includes four infants with hiatus hernia. 
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In slightly over 50% of the babies initial concern 
arose from the possible influence on prognosis of 
vomiting occurring in the presence of trauma. 
infection, a congenital anomaly or metabolic 
disturbance. Otherwise unusual coloration of the 
vomitus and persistence regardless of severity were 
the most common sources of disquiet. It was 
exceptional for there to be visible evidences of 
dehydration even in infants failing to progress 
Anxiety concerning unsatisfactory progress usually 
arose from failure of an infant to gain weight and 
only rarely from pronounced loss of weight. 


Clinical Findings with which Vomiting was 
Associated 


Clinical conditions with which vomiting was 
associated are grouped in Table 4 according as they 
were gastro-enteral or parenteral in origin. 


Difficulties in Feeding Management. These 
accounted for the vomiting in 113 babies. The 
swallowing of wind in excessive amounts was of 
major importance in the presence of palatal defects, 
buccal deformities, nasal obstruction due to rhinor- 
rhoea, choanal atresia and other causes, delay in 
the functional co-ordination of breathing and 
swallowing, and abnormalities of the mother’s breasts 
or nipples. Wind swallowing was a feature also in 
24 babies in whom vomiting was attributable to 
insufficiency of the mother’s breast secretion. The 
vomiting in these infants usually ceased when 
complementary bottle feeds of banked human milk 
were given. In the case of 16 of these infants 
complete breast feeding was eventually successfully 
established. There was no instance of a recurrence 
of vomiting. 

Bottle feeds of excessive bulk accounted for 
vomiting in four premature babies and in one infant 
born at term. 

‘Forced feeding’ as a cause of vomiting was 
limited to a small group of babies having in common 
reluctance to feed, inertia, faint peri-oral cyanosis, 
coating of the tongue and a dyspeptic facies. This 
situation was encountered most commonly in babies 
delivered by caesarean section regardless of the 
estimated gestation period. Reluctance to feed 
persisted for four or five days. Vomitus and the 
results of gastric lavage contained mucus in con- 
siderable amounts. In a number of these babies 
there was delay in the initial evacuation of the 
bowels, and vomiting appeared to cease soon after 
the first passage of meconium. 

The replacement of human by cow’s milk was 
accompanied by vomiting in 13 babies, the change 
being effected too rapidly in eight and the first 
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‘ow’s milk feeds being too strong in five cases. 
,ensitization to cow’s milk was not encountered. 


Gastric Disturbance Due to a Known Irritant. 
Vomiting in 37 babies was stimulated by the presence 
9 the stomach of blood, abnormal fluid or abnormal 
secretions. Blood was vomited in copious amounts 
in two cases of duodenal ulcers and in variable 
amounts in 17 cases of haemorrhagic disease. Other 
sources of blood included four of congested post- 
nasal mucosa, two of palatal ulcers and four of 
fissures of the mother’s nipples. Observations 
made during delivery and on the nature of the 
vomitus justified ascribing the vomiting of eight 
infants to swallowed liquor amnii, meconium, or 
blood or secretions from the maternal birth passages. 
Minimal blood staining of the vomitus noted on 
isolated occasions in two babies with haemolytic 
disease, and in one with pyloric stenosis was regarded 
as the result rather than the cause of vomiting. 


Pylorospasm. Pylorospasm as evidenced by force- 
ful vomiting, vomitus containing a considerable 
amount of mucus, visible peristalsis and a palpable 
contractile thickening (as distinct from tumour) of 
the pylorus, was a feature of 43 cases. The presence 
of mucus in unusual amounts may have been due 
to irritation by blood or meconium in the stomach 
in several of the babies. In general, however, the 
impression gained was that the mucus was the 
irritant giving rise to vomiting. ; 


Alimentary Obstruction. Vomiting in four babies 
was due to pyloric stenosis confirmed at operation 
in each instance. There were nine examples of 
complete atresia of the intestines, three of meconium 
ileus, two of anal atresia and one each of volvulus 
due to mesenteric bands, partial atresia of the small 
intestine and Hirschsprung’s disease. 


Alimentary Infection. Slight vomiting occurred 
in six babies with frequent loose stools containing 
a considerable amount of mucus, and causing severe 
peri-anal excoriation and dehydration. Bacterio- 
logical investigations were consistently negative. 
The intestinal symptoms were considered to be due 
‘o viral infection as they occurred at times when 
adults in the hospital were suffering from influenzal- 
type conditions. There was one example of vomit- 
ing in association with extensive monilial infection 
of the bucco-pharynx and oesophagus. 


Parenteral Conditions 


(a) Infection. Vomiting was a feature in five 
oabies with acute pyelonephritis, in 11 with septi- 
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caemia and in seven with acute descending respira- 
tory infections. Urinary infection was coliform 
in each case. Septicaemia was due to Meningo- 
coccus in one, Streptococcus pyogenes in two, 
Staphylococcus pyogenes in two, and Esch. coli in 
six babies. Meningitis was a feature of the septi- 
caemia in four infants, and was followed by hydro- 
cephalus in two surviving babies: The respiratory 
infections were staphylococcal in five, pneumococcal 
in one and coliform in one. Vomiting in six other 
babies with severe staphylococcal infections (osteo- 
myelitis, parotitis, cellulitis) ceased when oral anti- 
biotic therapy was discontinued. 

(b) Developmental Anomalies. Vomiting was ob- 
served in 13 infants with congenital heart disease; 
nine with hydrocephalus in association with un- 
infected spina bifida; and in one with unilateral 
renal agenesis in association with an anomaly of the 
bladder. 

(c) Stress of Labour and/or Delivery. There was 
evidence of abnormal stress arising from labour 
and/or delivery in 168 of the 498 babies in Series B. 
An interval in excess of three minutes elapsed 
between the time of delivery and the onset of 
respiration in the case of 121 infants. Clinical 
signs of severe asphyxia were a feature of 54 of the 
infants of whom 15 subsequently developed signs 
of severe intracranial irritation. Twenty-four other 
infants showed evidence of intracranial irritation 
in the absence of preceding signs of post-natal 
asphyxia. Intracranial birth injury was complicated 
in three babies by a persistent subdural effusion. 

Foetal distress as indicated by abnormal foetal 
heart action and/or the passage of meconium during 
delivery of infants delivered by the vertex was 
recorded in connexion with 51 of the 168 babies 
in this group. Foetal distress without subsequent 
neonatal asphyxia or intracranial disturbance was 
the only clinical finding associated with postnatal 
vomiting in 23 infants. 

Delivery was normal in 48, instrumental in 66 and 
operative in 54 instances. The estimated gestation 
period was less than 38 weeks, and 42 weeks or 
over in the case of 31 and 38 babies respectively: 
and between 38 and 42 weeks in the case of 99 infants. 

(d) Unexplained Convulsions. Vomiting syn- 
chronized with the occurrence of unexplained 
isolated convulsions in two babies, whose subsequent 
progress was uneventful. 

(e) Metabolic Disorders. These included infants 
with galactosaemia (two), tetany (one) and biliary 
atresia (one), and seven babies born to mothers with 
diabetes mellitus. 

(f) Cardio-respiratory Syndrome. Four babies 
with clinical and post-mortem evidence of this 
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syndrome vomited at irregular intervals during the 
period of most acute respiratory distress. 

(g) Hypothermia. Admissions from district in- 
cluded 13 infants in whom vomiting was an inci- 
dental accompaniment of ‘cold injury’ characterized 
by sustained hypothermia, extensive induration of 
the skin and subcutaneous tissues, anorexia, 
inertia and albuminuria. 

(h) Haemolytic Disease. Vomiting occurred in 
a proportion of babies with haemolytic disease 
at the time of, or shortly after exchange transfusion. 
This was noted in connexion with 13 infants. In 
the case of exchange transfusions given on the first 
day of life, the vomitus consisted solely of mucus 
and vomiting was accompanied by abdominal dis- 
tension. Isolated vomiting events occurred also in 
six infants with jaundice due to haemolytic disease 
not requiring exchange transfusion. 

(i) Prematurity. Recurrent vomiting at irregular 
intervals was a feature of eight small dispropor- 
tionately frail premature infants in whom there was 
no evidence of disturbed health. 

(j) Anaesthetics and Analgesics administered to 
the Mother. Inadequacy of records precluded study. 


Particulars Concerning Vomiting 


The pattern of vomiting varied to some extent 
according to the nature of the associated clinical 
findings. 


Time of Onset. With remarkable constancy 
vomiting associated with gastric irritation and the 
stress of labour and delivery commenced within 
48 and usually within 36 hours of birth. Babies 
with subdural effusions provided an exception, the 
age at the commencement of vomiting varying from 
6 to 16 days. The average age at onset of vomiting 
due to pyloric stenosis was 10 days, the youngest 
being 5 days. Corresponding ages for pylorospasm 
were 3 days and | day. Vomiting due to acute 
intestinal obstruction commenced one to six days 
after delivery, delayed onset being associated with 
low obstruction. In the infants with hiatus hernia 
vomiting started in the second week of life. 

Delayed onset of vomiting was most constant 
when attributable to infection, the average age 
being 9 days, and the range | to 14. The day of 
onset in babies with hydrocephalus varied from the 
first to the fourth and in those with congenital 
heart disease from the first to the eleventh. When 
occurring in association with ‘cold injury’ the 
commencement of vomiting was related to the time 
of development of hypothermia and ranged from 
1 to 17 days of age, averaging 3 days. There was 
variation also in the age at which vomiting, explained 


by difficulties in feeding management, started. The 
youngest baby was aged 1 day and the oldest 
13 days, the average age being 5 days. 


Duration. Vomiting related to exchange tran: - 
fusions rarely persisted more than a few hour:. 
The rapidity with which vomiting ceased in babies 
with gastric irritation was dependent upon tke 
effectiveness with which irritant material wes 
removed. On an average, vomiting terminate 
within four days. Vomiting associated with pylorc- 
spasm persisted on an average for seven days, bit 
with diminishing severity and frequency, with the 
commencement of gastric lavage. In no case did 
vomiting due to hiatus hernia cease in less than four 
weeks. Persistence was a feature also of vomiting, 
occurring in the presence of severe infection. In 
babies surviving infection, the average duration of 
vomiting was two weeks and the longest eight. 
Aspiration of subdural effusions resulted in the 
cessation of associated vomiting. Vomiting occur- 
ring in babies suffering from the stress of labour or 
delivery and from cold injury rarely persisted, and 
then only at irregular intervals, for longer than four 
or five days, except in the presence of recurrent con- 
vulsions. In babies with primary hydrocephalus, 
congenital heart disease, intestinal obstruction and 
pyloric stenosis, the duration of vomiting was 
determined by the length of survival or by the 
success of Operative intervention in appropriate 
cases. Vomiting arising from difficulties in feeding 
management ceased on an average within five days. 
but occasionally persisted for as long as twelve. 


Forcefulness. True projectile vomiting was seen 
in two infants both of whom had pyloric stenosis. 
Forceful as distinct from projectile vomiting was 
noted in 50 babies including two with pyloric 
stenosis, and 12 recovering from intracranial birth 
stress. The remainder were examples of gastric 
irritation and/or pylorospasm. Feeding difficulties 
were accompanied by strong noisy ‘windy’ vomiting 
in 18 babies. In no instance did forcible vomiting 
occur in premature babies or in the presence of 
systemic infection, major congenital anomalies or 
metabolic disorders. Vomiting best described as 
an effortless ‘welling up’ of stomach contents 
characterized the two cases of duodenal ulcers, 
two of the cases with hiatus hernia and three cases of 
acute intestinal obstruction. 


Copiousness. Vomitus of unusually large amount 
was noted in eight babies with pylorospasm, the 
two with duodenal ulcers, two with known gastric 
irritation and two with severe intracranial irritation 
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TABLE 5 


COLOUR OF VOMITUS IN VARYING CLINICAL 
CIRCUMSTANCES (79 INFANTS) 


455 


TABLE 6 


an OF VOMITUS WITH MUCUS IN AMOUNTS 
ROMPTING SPECIAL COMMENT 


Colour of Vomitus as 


Described by Midwife Clinical Condition 


| 
| 


‘Faecal’ Intestinal atresia (3) 


*‘Meconium’ Intestinal atresia (4) 


Black | Haemorrhagic disease (1) 
| Swallowed meconium (1) 


| Duodenal ulcers (2) 

| Swallowed blood (10) 

| Haemorrhagic disease (4) 
Asphyxia (2) 

| Cold injury (2) 

| Meconium ileus (2) 


Brown 


Red | Haemorrhagic disease (12) 
Asphyxia (6) 

| Pylorospasm (2) 

| Pyloric stenosis (1) 

| Haemolytic disease (1) 


Haemolytic disease (3) 
Foetal distress (3) 
Asphyxia (2) 


Yellow | 


Green | Acute obstruction (6) 
Pylorospasm (2) 
Septicaemia (3) 
Congenital heart (3) 
| Asphyxia (4) 


In each in- 
None of the 


associated with severe convulsions. 
stance the vomiting was forceful. 
infants was premature. 


Colour. Unusual coloration of the vomitus was 
recorded in 79 cases. Relevant observations are 
summarized in Table 5. 


Mucus in Vomitus. Mucus in amounts calling 
for special comment was present in 200 of the 498 
cases in the series. It was constantly absent in 
certain circumstances and present more consistently 
in some clinical conditions than in others. 

The findings are summarized in Table 6. Excess 
of mucus in the vomitus was altogether exceptional 
in babies with acute intestinal obstruction, con- 
genital anomalies of the nervous and cardiovascular 
systems, metabolic disorders and generalized infec- 
‘ions not treated with oral antibiotics or sulpha- 
therapy. By way of contrast among vomiting 
babies a large amount of mucus was characteristic 
of the vomitus in over 30% of feeding problems, 
in 65°, of those with pylorospasm and in 60% of 
‘hose manifesting signs of birth stress. 

Among babies in whom difficulties in feeding 
Management occurred, mucus was present in the 
vomitus of those with choanal atresia, and those 
who had been overfed, and in a proportion of those 
xperiencing difficulty in changing from human to 
cow’s milk. 

Mucus was present in excessive amount in the 


| Number of Babies 
Clinical Condition H 


| Vomiting 
Vomiting | Excess Mucus 
Gastro-enteral: | 
Difficulties in feeding management 113 35 
Gastric disturbance by known! 
irritant .. 37 6 
Pyloric stenosis .. 4 2 
Acute obstruction 17 1 
Pylorospasm 43 28 
Alimentary infection 7 3 
Parenteral: 
Infection .. 29 3 
Developmental anomalies 23 6 
Stress of labour and/or delivery . . 168 105 
Unexplained convulsions 2 
Metabolic disorders 11 — 
Cardio-respiratory syndrome .. 4 
Hypothermia/cold injury Shi 13 4 
Haemolytic disease 19 4 
Prematurity .. 8 1 
TABLE 7 


VOMITUS IN BABIES WITH CLINICAL EVIDENCE OF 
BIRTH/DELIVERY STRESS (168 INFANTS) 


| 
| Number of Babies 


Evidence of 


Birth/Delivery Stress | | Vomiting 
| Vomiting Excess Mucus 

Foetal distress only . 23 21 
Foetal distress and delayed onset of | 

respirations 13 10 
Foetal distress, delayed onset of | 

respirations and cerebral irritation 15 8 
Delayed onset of respirations joy .| 93 57 
Intracranial irritation only . ‘ ‘| 24 9 


vomitus of 105 of the 168 babies in whom vomiting 
followed stress of birth or delivery. The cases are 
analysed in Table 7. Of the 105 babies, delivery 
of 25 was spontaneous, of 45 instrumental and of 35 
by caesarean section. Labour was prolonged in 
43 cases. Delivery was precipitate in four and by 
the breech in 18 cases. 

A feature noted in the great majority of infants 
with a history of foetal distress regardless of the 
method of delivery and irrespective of whether or 
not there was post-natal asphyxia or post-natal 
intracranial irritation, was the extremely viscid 
tenacious character of the mucus in the vomitus 
and bucco-pharynx. In these babies the mucus 
was frequently tinged green. The viscosity of the 
mucus was such that it could not be sucked out 
with an extractor and could only be removed 
digitally. 


Incidence of Vomiting 
The incidence of vomiting in relation to certain 
clinical conditions was studied and the results are 
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TABLE 8 


INCIDENCE OF VOMITING IN RELATION TO CERTAIN 
SELECTED CLINICAL CONDITIONS 


Number of Cases % 
Clinical Condition | Cases 
With With 
Total Vomiting | Vomiting 

Acute abdominal obstruction ..| 17* | 17 100 
Pyelonephritis .. 9 5 | 
Septicaemia with meningitis .| 7 4) 
Severe infections septi- a4 

caemia .. : 18 7 J 
Haemorrhagic disease .. | 53 17 32 
Severe congenital heart disease . 41 13 32 
Enteritis (? viral) ‘ - 21 6 | 28 
Stress of labour/delivery 624 168 at 
Cold injury/hypothermia goal 50 13 26 
Acute 

infection .| 34 7 21 
Spina bifida 54 9 17 
Maternal diabetes mellitus i 45 7 15 
Haemolytic disease— 

Exchange transfusion . as 135 a} 

No transfusion Pe 84 6 9 
Cardio-respiratory syndrome - 60 4 6 


* Does not include two babies with meconium peritonitis in whom 
vomiting commenced postoperatively. 


summarized in Table 8. Acute abdominal obstruc- 
tion was the only condition invariably associated 
with vomiting. Only one in every three babies 
with haemorrhagic disease had haematemesis. All 
infants with spina bifida who suffered from vomiting 
had associated hydrocephalus or secondary menin- 
gitis. As already stated, the cases of enteritis were 
considered to be of viral origin and differed in the 
low incidence of vomiting from the more common 
forms of neonatal gastro-enteritis. A striking 
feature is the large number of babies in whom 
vomiting occurred in association with a history 
of previous foetal or neonatal distress. 


Discussion 


Incidence. Vomiting if interpreted to include 
regurgitation is the most common sign encountered 
in the newly-born. Paterson and McCreary (1956) 
find that under hospital conditions 80% of infants 
vomit at least once within 48 hours of birth. Findings 
in Series A of the present study are in broad agree- 
ment with their views. Swenson (1959) expresses 
the opinion that the tendency of many newborn 
babies to vomit in small amounts need not cause 
concern unless the vomitus contains bile. Premature 
babies are especially prone to vomiting (Dunham, 
1955; Swenson, 1959). According to Lundeen and 
Kunstadter (1958) about 75% of premature infants 
return food during the first three days of life. The 


findings in Series A of the present study provide 
evidence that the tendency is not limited to premature 
babies, and in Series B that forceful vomiting and 
copious vomitus are not encountered in premature 
infants. 
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Aetiology. Vomiting in the newborn may b:; 
due to a specific cause or it may be evidence c! 
general systemic disease. On the other hand «: 
may result from no more than transient difficult ’ 
in making adjustments necessary for the establist - 
ment of a separate existence. Series B indicate; 
the wide variety of circumstances in which vomitin ; 
occurs (Table 4). Nevertheless, acute abdomin¢| 
obstruction was the only condition invariabl / 
associated with vomiting (Table 8). 

The large number of cases in which vomitin ; 
occurred in association with a history of foetal o- 
neonatal distress (Table 8) has to be seen in pei- 
spective. It reflects the frequency with whic 
foetal distress and post-natal asphyxia occur i 
obstetrical practice. Although considerable, the 
incidence of vomiting in these cases is less than that 
occurring in the presence of infections. 

There is general agreement that regurgitation and 
vomiting in the newborn may be due to errors or 
difficulties in feeding management, fluid and other 
material swallowed during delivery, infection, or 
an intracranial lesion. Nelson (1959) considers that 
overfeeding and failure to promote eructation of 
swallowed air are relatively frequent causes of 
vomiting, and Dunham (1955) attaches importance 
to oral feeds given too rapidly or in too large amounts 
to premature babies. The present study confirms 
the importance of wind swallowing as a cause of 
vomiting. Two groups of infants were of particular 
practical importance. There were the infants in 
whom excessive wind swallowing with consequent 
vomiting resulted from persistent efforts to get the 
baby to fix at breasts with minimal milk secretion; 
and the disinterested dyspeptic babies who vomited 
following injudicious persistence in attempts to give 
oral feeds. It is not without significance that the 
vomitus of babies in the second group contained 
large amounts of mucus. 

Foreign material in the stomach stimulates 
vomiting. The relationship between vomiting and 
blood in the stomach from whatever source is clearly 
established. An equally clear relationship exists 
between vomiting and swallowed meconium and 
maternal secretions. It cannot be maintained that 
a comparable relationship between vomiting and 
swallowed amniotic fluid has been proved. The 
presence of liquor amnii in vomitus cannot be 
detected by naked eye examination. Furthermore, 
there is the view advanced by Hughes (1952) that 
amniotic fluid is probably non-irritative. 

The amount of mucus in the vomitus prompted 
special comment in over 40% of babies in Series B 
(Table 6). The question arises as to whether the 
apparent excess of mucus should be regarded as 


4 
| 
1 
| 
| 
| 
fF | 
| 
: 
2 
j 
| 
| 
: 


y 


of 


id it 
cult 
list - 
Cate ; 
\itin 
ning | 
iabl 


itin 
al 


rin 
the 
that 


VOMITING IN THE EARLY DAYS OF LIFE 


a cormal. In my opinion excess mucus in the 
si nach is evidence of functional abnormality. It 
is ot uncommon for a baby to vomit before oral 
fe. ding has commenced, or for an isolated vomit 
to .ake place at or shortly after the time of a baby’s 
fi t feed. The vomitus often contains mucus. 
Py!orospasm exemplifies the other extreme, recurrent 
voniting persisting until excess secretion by the 
gastric mucosa ceases (Craig, 1955). Between these 
exiremes is the case of the dyspeptic baby, who is 
disinclined for feeds and reacts to ‘forced feeding’ 
by vomiting mucus. The results of gastric lavage 
before feeding of these infants contain a considerable 
amount of mucus. Lavage is as successful in 
dispelling anorexia in these infants as it is in arresting 
vomiting in babies with pylorospasm. Common 
to the various disturbances mentioned is the estab- 
lishment of normal alimentary digestive and 
mechanical function by removal of excess mucus. 

If it be accepted that excess gastric mucus secretion 
is evidence of functional disturbance—is the excess 
mucus the primary source of gastric disturbance 
or is it evidence of gastric reaction to some irritant? 
In the present study excess of mucus was rarely 
found in the presence of such obvious gastric 
irritants as blood, meconium or post-nasal secretion. 
This is probably accounted for by the promptitude 
and effectiveness with which vomiting expels such 
substances. I can offer no explanation for the 
excess mucus present in infants with pylorospasm 
and in a proportion of the infants vomiting as a 
result of feeding difficulties. There were no ab- 
normal curds in the vomitus or motions of these 
babies to suggest difficulty in digestion. The pos- 
sibility of torsion of the stomach (Eek and Hagel- 
steen, 1958) was considered, but in the few cases 
submitted to radiological examination there was no 
evidence to suggest that diagnosis. 

Of particular interest is the presence of excessive 
mucus in 60% of the babies in whom vomiting 
occurred against a background of abnormal ante- 
natal or natal stress. To some extent the finding 
is at variance with Westin’s (1958) conclusion that 
the amount of gastric contents in the foetus is not 
in'luenced by asphyxia. The analysis in Table 7 
Si egests that the association applies particularly 
t. foetal distress and post-natal asphyxia separately 
c in combination, and to a lesser extent to intra- 
c nial disturbance not preceded by detectable intra- 
. -rine or immediate post-natal anoxia. An inci- 
¢ ital finding was that excess mucus was not a 
{ ture of the small number of babies with neonatal 
hyxia attributable to narcotics administered to 

mother. The extreme viscosity of the mucus 
iited by babies with a history of foetal distress 
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was not a feature of any other condition, although 
mucus in the vomitus of infants with hyaline 
membrane disease was more tenacious than that 
seen in cases of pylorospasm or feeding difficulties. 

The extent to which increased intracranial pressure 
or gastric irritation is the more important factor 
contributing to vomiting in cases of birth stress is 
debatable. It can be said, however, that increased 
intracranial pressure accounted for the vomiting in 
infants with massive intracranial haemorrhage, sub- 
dural effusions, hydrocephalus complicating spina 
bifida, and septicaemia culminating in meningitis. 
A similar explanation may apply to infants with 
cold injury in whom cerebral oedema sometimes 
develops. Among babies with haemolytic disease 
vomiting occurred in a proportion of those who were 
untreated and of those given an exchange trans- 
fusion, and was probably attributable to more than 
one cause. 


Obstruction. The finding of only four cases of 
pyloric stenosis is not surprising. The condition 
is rarely encountered in the first 10 days of life 
(Holt and McIntosh, 1953; Nelson, 1959; Dunham, 
1955) and a number of writers make no mention of 
it as a possible cause of vomiting in the newly- 
born. 

Acute obstruction accounted for the vomiting in 
17 of the 498 cases in Series B. Diaphragmatic 
hernia is given as a cause of vomiting by Dunham 
(1955), Nelson (1959) and Hughes (1952). Immedi- 
ate regurgitation is mentioned by Nelson (1959), and 
Holt and McIntosh (1953) as of importance in the 
recognition of oesophageal atresia. During the 
period of the present study a diagnosis of diaphrag- 
matic hernia was confirmed in six infants in whom 
vomiting did not occur, and five babies with oeso- 
phageal atresia were diagnosed and operated on 
before being given oral feeds and in the absence 
of vomiting. 

Many statements appear in the literature con- 
cerning the significance of coloured vomitus. Holt 
and McIntosh (1953) consider that bile-stained 
vomitus is usually evidence of atresia of the bowel. 
According to Hughes (1952), Weiner and Richmond 
(1950), Paterson and McCreary (1956) and Nelson 
(1959) persistent bile-stained vomiting, especially if 
accompanied by abdominal distension, is strongly 
suggestive of atresia below the level of the ampulla of 
Vater. Glover and Barry (1949) stress that the 
absence of bile from vomitus does not exclude 
obstruction as atresia can occur above the level of 
the ampulla, but Ladd and Gross (1941) are of the 
opinion that because atresia occurs only very 
rarely above this level, it is almost always associated 
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with bile-stained vomitus. Swenson (1959) ex- 
presses the view that small premature babies some- 
times vomit bile in the absence of intra-abdominal 
disease. 


While these generalizations have substance they 
can be a source of unnecessary anxiety if applied 
too arbitrarily and without regard to the inevitable 
variations in individual observations on the colour 
and other characteristics of vomitus. There is 
evidence of this in Table 5. Green or yellow vomitus 
was recorded in no fewer than 26 cases, but was 
attributable to obstruction in only six. Faecal and 
meconium vomitus are diagnostic and dark green 
vomitus is virtually diagnostic of obstruction. Inter- 
pretation of the significance of other variations in 
colour requires study of other characteristics of the 
vomiting together with observations concerning the 
presence of distension, respiratory embarrassment 
resulting from pressure on the diaphragm and an 
anxious facies expressive of pain. Dehydration of any 
considerable degree is rarely detectable in the early 
Stages. I cannot agree with the statement (Glover 
and Barry, 1949) that visible peristalsis a few days 
after birth almost always indicates congenital 
obstruction in the upper intestinal tract. Peri- 
stalsis is a feature of many healthy premature babies, 
of feeding problems associated with wind swallowing 
and of pylorospasm. 

The absence of cornified epithelial cells and lanugo 
in the stools during the first 48 hours of life is not 
conclusive evidence of obstruction nor is the passage 
of a small meconium stool conclusive of patency of 
the alimentary tract. Detection of excessive intes- 
tinal peristalsis by auscultation is of diagnostic 
value. Radiological examination can confirm sus- 
picions of intestinal obstruction by demonstrating 
absence of air in the rectum in the presence of dis- 
tended small intestine with fluid levels. Ladd and 
Gross (1941) advocate radiological examination 
whenever vomiting continues for the first day or 
two of life in a baby receiving suitable feeds. Never- 
theless, the total clinical picture of the baby con- 
sidered in relation to age, maturity and feeding is 
of prime importance in assessing the significance of 
vomiting in most cases. Swenson (1959) attaches 
particular importance to the appearance of the 
infant. In his opinion deviations in appearance, 
although difficult to describe, are often of greater 
assistance than abdominal examination in appraising 
the status of intestine involved in obstruction. 

A tentative diagnosis of intestinal obstruction can 
occasionally be made before the occurrence of 
vomiting. This applied to two babies not included 
in the present series in both of whom extreme 
abdominal distension, abdominal facies and inertia 
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gave rise to anxiety within a few hours of bith. 
Vomiting was postoperative. Both cases w2re 
examples of meconium peritonitis and both surviv :d. 
Neither infant received oral fluids before operati »n. 

With regard to the less common aliment iry 
anomalies causing vomiting, Astley and Cz rré 
(1954) state that large amounts of blood and mu :us 
are present in the vomitus of infants with gas: :o- 
oesophageal incompetence. This was not a feat ire 
of any of the four cases in my series. Discuss.ng 
duodenal ulcers, Holt and McIntosh consider t iat 
melaena is usually the first sign and that vomitin z is 
often absent. Swenson (1959) describes haematem.:sis 
as suggestive of duodenal ulcer, more especiall: if 
bleeding is profuse or persistent. In two cases 
previously reported by me, melaena was present in 
one in the absence of vomiting and in the other 
there was persistent vomiting and increasing pailor 
but no visible haemorrhage (Craig, 1934). Vomiting 
occurred in the two cases in the present series and 
diagnosis during life was aided by the way in which 
copious amounts of blood welled up from the 
stomach. 

This study illustrates the infinite variety of clinical 
problems inseparable from vomiting in the newborn. 
The diagnostic challenge to the surgeon differs 
greatly from that with which the physician is faced. 
Of newborn babies referred to the general surgeon 
on account of vomiting, the majority are suffering 
from some form of partial or complete obstruction 
of the alimentary tract. The maternity hospital 
physician probably sees as many examples of ali- 
mentary obstruction as his surgical colleague, but 
to the physician obstruction is a relative rarity 
compared with other conditions giving rise to 
vomiting in the newborn. In this study the 17 
cases of intestinal obstruction represented between 
3 and 4% of babies reported as vomiting, and about 
10% of infants whose vomiting gave rise to particular 
anxiety on account of urgency or uncertain diagnosis. 
The term ‘infrequent yet serious disease’ with all its 
implications described by Spence, Walton, Miller 
and Court (1954) can be aptly applied to obstruction 
in the newborn. The physician’s task remains to 
differentiate the causes of vomiting which to quote 
Still (1927) ‘sometimes is mere physiological rid- 
dance, sometimes the first indication of grave or 
even fatal disease’. 


Summary 


A clinical study of vomiting in the newborn is 
described. 

Vomiting occurred in the first week of life in 
65% of 273 healthy babies of whom 26 were pre- 
mature and 247 were born at term or after. 
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VOMITING IN THE EARLY DAYS OF LIFE 


Neonatal vomiting noted in 498 ailing infants 
\ 5 associated with gastro-enteral conditions in 221 
a | with parenteral conditions in 277. Of the 498 
b ies, 109 were premature. 

-orceful vomiting and copious vomitus were not 
ecountered in premature infants. 

‘n no case was vomiting attributable to milk 
allergy. 

Mucus in amounts calling for special comment 
was a feature of the vomitus in 200 ailing infants 
being noted in 30% of feeding management 
problems, 65% of infants with pylorospasm and 
60°, of those with evidence of birth stress. 

Viscid tenacious mucus was characteristic of the 
vomitus in the majority of babies with a history 
of foetal distress. 

Aetiology is discussed. Doubt is expressed as 
to whether swallowed liquor amnii is a common 
cause of vomiting. It is suggested that the presence 
of excess mucus is evidence of functional disturbance 
and a frequent cause of vomiting. 

Abdominal obstruction was the only condition 
constantly associated with vomiting. 

Faecal and meconium vomitus are diagnostic and 
dark green vomitus is virtually diagnostic of obstruc- 
tion. Other variations in the colour of vomitus 
have no constant diagnostic significance. 

The total clinical picture including the clinical 
appearance of the infant is of prime importance 
in the diagnosis of obstruction. 
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I am indebted to a number of colleagues for assistance. 
At the Leeds Maternity Hospital senior obstetrical staff 
gave every facility for the study, and Dr. M. E. Coles, 
Miss M. Pattullo, S.R.N., S.C.M., Sister P. White and 
Sister E. Oliver co-operated in the making and recording 
of clinical observations. Additional valuable help was 
received from Dr. J. M. Littlewood and Miss E. M. Bond 
of the University Department, and from Dr. W. Goldie, 
St. James’s Hospital, Leeds. 
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BOOK REVIEWS 


Report of the Heights and Weights (and Other Measure- 
ments) of School Pupils in the County of London in 
1959. By J. Scott. (Pp. viii+247; 18 figures+ 63 
tables. 39 NF.) London County Council. 1961. 
The London County Council’s periodic five-year 

surveys of children’s heights and weights have become 

established as a major source of normal figures for this 

country and the Council’s latest survey, made in 1959 

and reported here, establishes it even more firmly as the 

leading authority in this field. This time not only 
were height and weight taken but also two measurements 
of subcutaneous fat, by the skinfold caliper technique, 
and measurements of upper-arm and calf circumference. 

In the interests of accuracy the old method of having 

many different people measuring for the various schools 

was dropped, and teams of two health visitors per 

Division were selected, briefed and given a number of 

training sessions in the Department of Growth and 

Development at the Institute of Child Health. 

As on previous occasions a random sample of schools 
was taken from each of the nine Divisional Areas and 
a total of 25,000 boys and girls was measured, being 
approximately 1,000 of each sex each year from 5-14 
inclusive, with half this number of 15-year-olds, a quarter 
this number of 16-year-olds and a few 4-year-olds. 
As before the results are presented as frequency dis- 
tributions of height and weight, with 3rd, 10th, 25th, 
50th, 75th, 90th and 97th percentiles at each year of 
age: the same has been done for the newly-added measure- 
ments. There is also a number of Tables of bivariate 
distributions, irrespective of age, including notably the 
distributions of weight according to height, according 
to arm circumference, calf circumference and subscapular 
skinfold. 

The results show that London children were taller 
and heavier in 1959 than in 1954, though this time 
only at ages over 8. Evidently the secular trend is still 
operating at adolescence—14-year-old boys having 
increased 2 cm. during the past five years and 12-year-old 
girls having increased 1-7 cm.; but it does seem as though 
the trend is stopping in the pre-school years. Further 
data on this aspect will be awaited with much interest. 

Each girl was questioned as to whether or not she had 
begun to menstruate and the average time of menarche 
was calculated from this by the method of probits; the 
average age in 1959 was 13-05 years, which is three 
months earlier than in 1954. Thus, the secular trend 
in this measure of maturity, estimated by Tanner to 
have been about four months per decade over the past 
60 years, has been well maintained. 

Children in different health Divisions of the County 
differ now by less than 2% at any age. This survey 
provides new and valuable data on the relation between 
height and weight and the number of brothers and 
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sisters in the family, confirming for London what yas 
well established some years ago by Scottish data ‘hat 
there is a considerable decrease in size in children fi om 
larger families. Nine-year-old boys, for example, are 
5 cm. shorter when they possess four or more sibl.: gs 
than when they are only children. This differentiz! is 
seen at all ages and it is the greatest pity that the Lon:ion 
County Council was unable to report the occupatio::al/ 
social class of the families and thus to see how much 
the family size effect was characteristic only of the 
families with lower incomes, as in the Scottish data. 
This omission is indeed a glaring fault of the otherwise 
most excellent and comprehensive survey. Surely one 
of the major reasons for such a survey is to see whether 
the children of the less economically favoured members of 
the community are growing as well as those of the more 
economically favoured, and this the survey fails to do. 
Where the London County Council is most to be con- 
gratulated is on having included for the first time data 
on body fat and on family size, both of which are of 
much interest to paediatricians, nutritionists and others 
concerned with growth. It is to be hoped that in 1964 
it will take a further important step and obtain data 
on social class. 


Child Guidance Centres [Wild Hlth Org. Monograph 
Ser. No. 40]. By D. BUCKLE and S. LeBovicr. Pp. 133. 
20s.) London: H.M.S.O.; Geneva: World Health 
Organization. 1960. 

This monograph describes the functions of child 
guidance centres, and their relationship to the social 
services; it is based on lectures and discussions held at 
a Seminar which took place in Lausanne in 1956. It 
repays careful study, as it is full of useful information 
based on experience. Subjects include location and 
equipment of the clinic, qualifications of the members of 
the child guidance team, techniques of case finding, 
history-taking, and diagnosis and treatment of behaviour 
disorders of children. 

The chapter on the child guidance team discusses the 
training and the functions of the social worker, the 
educational psychologist, and the psychiatrist. In 
theory, the psychiatric social worker is mainly concerned 
with the parents and with the case history; the educa- 
tional psychologist assesses the child’s mental abilities, 
and the psychiatrist makes the final diagnosis, and 
institutes treatment. Case conferences are held by 
these three members of the team and individual children 
are discussed; other interested persons may be invited 
to be present. This is the familiar pattern of the child 
guidance set-up, but such arrangements do not always 
prove satisfactory. The importance of the team working 
harmoniously together, and the harm done by internal 
dissensions within the group are admitted and discussed. 
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It suggested that in some cases members of the team 


mi: t profit from personal analysis. They should have 
he: hy and balanced personalities, a breadth of vision, 
an. ‘heir emotional and family lives should be stable. 

‘. se location of the clinic is discussed in some detail. 
aild guidance centres have developed differently 
fro.1 traditional medical clinics, because the total 
environment of the child needs to be considered. The 
wriers consider that the child guidance centre is an 
agency for improving the adjustment of children, with 
special reference to social and emotional relationships. 
Children are to be helped to adapt themselves to their 
circumstances. Moreover, the modern conception of the 
Child Guidance Clinic is, that it is not only the child, 
but the whole family, that needs to be treated. For this 
reason, it should form an essential part of the social 
and medical services. The number of children with 
psychiatric disorders is small and they should be treated 
in hospital. The Report suggests that if a new centre 
is being planned, it is better, because some children are 
afraid of hospitals, to aveid placing it in one. The 
convenience of having some kind of a mental hygiene 
unit in the children’s hospital, where paediatricians can 
collaborate with the psychiatrist is, however, stressed. 
It would be undesirable for child guidance and child 
psychiatry to be considered as a sub-branch of paediatrics, 
for the work involved goes far beyond the traditional 
field of medicine, and calls for non-medical skills. 

There is a most interesting chapter on the technique 
of psycho-analysis of children between 6 and 10, and 
a useful classification of disorders is given. The 
appendix ‘Annex 1’ contains an account of the effective 
development of the child, in which psycho-analytic 
data is integrated into the neurobiological study of the 
child. 

This monograph is well worth reading, not only by 
those working in the field, but also by those who wonder 
what purpose the child guidance centres serve. 


Orthopaedics. By GEORGE PERKINS. (Pp. xiii+975; 
577 figures. 126s.) London: The Athlone Press. 
1961. 

i enjoyed readirig this book very much, it is well 
conceived, the text is clear and easy to read. The illus- 
trations are well done and lavish in number. The x-ray 
illustrations in particular demonstrate basic principles 
an! detailed rarities with equal clarity. I found the 
en.irgements of small framed areas in these x-ray 
ill.strations of great value. One minor criticism is that 
th text in the early chapters tends to outrun the illus- 
tr ed page, but this is perhaps unavoidable and is 
n joubt a printing difficulty, insurmountable in a book 
©: his size. 
he chapter on examination is good. It puts in 
ole uncluttered language all the essential basic prin- 
2s of an adequate examination of an orthopaedic 

and, as is so necessary in this day and age, the 
graph dealing with x-ray examination is extensive. 

‘he bone dystrophies are well handled and fully 
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covered with the minimum of controversy, good illus- 
tration and simple description without confusion by the 
inclusion of many and varied descriptions. 

A comment rather than a complaint on this, and the 
chapter on vascular disease from a paediatric point of 
view, is that many diseases are well known to a paedia- 
trician under the name of the original medico describing 
the condition, e.g. Legg-Perthes disease is a term better 
known to the paediatrician than pseudo-coxalgia. 
I could not discover the name Legg-Perthes disease in 
the index under either Legg or Perthe, although Legg is 
mentioned in the text; Kéhler and Freiberg’s disease 
are indexed and adequately covered in the text and are 
described separately under osteochondritis of the scaphoid 
and metatarsal, but osteochondritis of the hip is not 
indexed. Fanconi syndrome, Morquio’s disease and 
Hand-Schiiller-Christian disease are indexed and des- 
cribed, but gargoylism is neither mentioned nor indexed. 

The congenital deformities described under ‘errors of 
segmentation’ might have had a small paragraph included 
under treatment of the lower limbs to include platform 
prostheses. 

Dislocation of the hip and talipes equino-varus are 
fully covered, although at certain centres the treatment 
advised would be frowned upon. I cannot agree that 
illustration 395 is Denis Browne’s splint for talipes 
equino-varus—it is one of many, and this one in par- 
ticular was abandoned some years ago and at that time 
it was used to hold a corrected talipes equino-varus 
after manipulation. 

This is an excellent book and should be in all medical 
libraries and orthopaedic surgeon’s bookshelves; it 
also offers virtual full coverage to that specialized corner 
paediatric orthopaedics. 


Differentialdiagnose von Krankheitssymptomen bei Kindern 
und Jugendlichen, Vol. I. By WERNER CATEL. (Pp. 
xxxvi + 1051; 483 figures + 70 tables. DM. 220.) 
Stuttgart: Georg Thieme. 1961. 

The first volume of this truly epic trilogy deals with 
disorders of bones and joints, the haemopoietic system 
and metabolic diseases. A vast amount of ground is 
covered in great detail with meticulous thoroughness. 
The wealth of information given makes the work a 
reference book for postgraduates rather than a text- 
book for undergraduates. A good system of headings, 
sub-headings and paragraphs, numerous comprehensive 
and clear tables and many excellent photographs and 
radiographs make the material presented easy to read 
and absorb. Many of the conditions described are 
further illustrated by short succinct case summaries. 
Details of laboratory technique are given where appro- 
priate. As is implied in the title, the author and colla- 
borators have not regarded treatment as being within 
the scope of this book. This is a pity, as most clinicians 
would probably prefer to read about treatment and 
management in a book of this size and price than about 
standard laboratory techniques. Each chapter is 
followed by an extensive bibliography of the international 
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literature on each subject and modern British and Ameri- 
can views are given due prominence. The approach to 
clinical paediatrics as a whole is thoroughly modern 
and up to date. It is gratifying to see that the gulf 
which has separated the German and Anglo-American 
paediatric thinking in the post-war years seems to be 
getting narrower. We must welcome this excellent monu- 
mental work, which will find a permanent place not only 
in German-speaking countries but on the shelves of all 
paediatric libraries. We look forward to the appearance 
of the other two volumes. 


The Healthy Child. Edited by HARoL_D C. STUART and 
Dane G. PRUGH. (Pp. xvi + 507; 6 figures + 4 tables. 
80s.) Cambridge, Mass: Harvard University Press; 
London: Oxford University Press. 1960. 

This book, edited by an emeritus professor of maternal 
and child health and an associate professor of paediatrics 
and psychiatry, is a forward-looking book, at least in its 
attempts to achieve a grouping together of knowledge 
and ideas of physiology, sociology, mental health, 
maternal health, growth and development, mental 
growth, and a host of other items which may be regarded 
as central or marginal in all those considerations signi- 
ficant in the ‘close and important tie between health and 
development’. In broad terms this book presents a 
picture of the child and his expected progress at all ages 
‘from conception to maturity’. It is intended for 
professionals and is stated to provide a background 
essential for workers in the fields of education, psychology, 
nutrition, social work, nursing, public health and 
medicine. 

Undoubtedly a great deal of easy and comfortable 
reading exists in this book and most of the 20 contributors 
have given a halanced emphasis sufficient to indicate to 
‘professionals’ (social workers, psychologists, and others) 
the many factors involved in obtaining and maintaining 
health in children. We can give the book good recom- 
mendation for its general form and apt chapter sequences, 
extensive bibliography and up-to-date references. In 
the United Kingdom this volume might well have its 
maximum usefulness in the new three-year training 
course for teachers or as a means of adding strength to 
health education programmes. Paediatricians would 
also find something acceptable and here and there a new 
idea to add to their ‘health mindedness’ in everyday 
practice. 


A Synopsis of Children’s Diseases. 3rd ed. By JOHN 
RENDLE-SHORT. (Pp. xii+660; 15 figures+25 tables 
+3 appendices. 42s.) Bristol: John Wright. 1961. 
This is a book of the synopsis type which is not 

intended to take the place of standard textbooks. It 

concentrates into the short space of 600 pages the basic 
facts about all the major diseases of children. To read 
and digest its entire contents would give the most harden- 
ed examination candidate dyspepsia and its real value 

is doubtless to fill the gaps in his knowledge, and as a 

convenient source of reference. To accomplish these 


purposes a book should be both comprehensive ad 
reliable and this new edition rates highly on both scor:s. 
There are few omissions of any importance, althour gh 
a chapter on the adenoviruses would have improved 
the section on viral diseases and the book does : ot 
reflect current interest in resistant rickets and the chen o- 
therapy of primary tuberculosis. The introduction of 
the metric system has enhanced the usefulness of he 
book and has been accomplished with few errors ap irt 
from the electrifying statement that a baby gains 44( g. 
per day for the first 100 days! The new section on 
electrocardiography is informative and well balanced. 

It is probably inevitable that such a book should be 
dogmatic at times, but herein lies a danger, for although 
dogma may be recognized by the experienced, it vill 
readily mislead the inexpert reader for whom the book 
is intended. Thus comments, that exchange transfusion 
is required if bilirubin exceeds 18 mg. % in prematurity, 
that the lingual fraenum is never short enough to cause 
trouble, and that it is essential to locate the vein before 
intravenous transfusion need expansion before they are 
wholly acceptable. When space has precluded the 
proper appraisal of a topic, it would have been betier 
to omit it, for brief references such as those to selenium 
in teratogenesis and to steroids in the treatment of the 
wheezy child are misleading and may even be dangerous. 
With these slight reservations, Rendle-Short’s book can 
be confidently recommended and the fact that a third 
edition has been required already is evidence that it 
satisfies a need. 


Experiences with Congenital Biliary Atresia. By JULIAN 
A. STERLING. American Lecture Series. (Pp. ix + 
68; 21 figures; 3 tables. 45s.) Springfield, Illinois: 
Charles C. Thomas; Oxford: Blackwell Scientific 
Publications. 1960. 

The author of this monograph disarms criticism by 
stating that he will restrict it to a clinical account of the 
management of 10 cases of atresia of the bile ducts. 
Opinions may differ as to the value of making such a 
report in book form. 

The operation of bouginage of the liver and attachment 
of intestine to the portal region in the hope of draining 
‘bile lakes’ is an old one. Dr. Sterling has brought it 
up to date using silver tubes in the liver and reports a 
successful case followed for two years. There is an 
addendum to the book of one sentence which notes that 
eight cases have now been successfully treated by the 
same operation. It would be foolish to disregard any 
method giving therapeutic hope in this difficult condition, 
but another edition reporting these eight cases in detail 
would carry more weight. 


Virus Meningo-encephalitis. Ciba Foundation Study 
Group No. 7 (Editors: G. E. W. WoLSTENHOLME and 
MARGARET CAMERON). (Pp. viiit+120; 11 figures. 
12s. 6d.) London: Churchill. 1961. 

Clinicians, virologists and pathologists are equally 
concerned with an ever-increasing variety of virus 
meningo-encephalitis. This report of discussions by 
a group of experts makes it evident that the variety of 
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BOOK REVIEWS 


vir. es which are known may become neurotropic is 
ste ily increasing, and that the possibilities of accurate 
diz iosis depend more and more on the virus laboratory. 


Th... for the entero viruses Dr. Scherer advises that in 
orc.* to isolate the virus the clinician should take gargles 
of . 0-15 ml., specimens of faeces and of C.S.F. on three 


ecutive days and get them to the laboratory as fast 
as possible. Sero-diagnosis, unfortunately, presents 
problems since these are now 25 ECHO, 20 Coxsackie 
anc three polio viruses. We clearly need more special 
units to study these infections, for the laboratory tests, 
though obviously deserving of special research, are as 
yet of little assistance to the clinician in charge of the 
patient. In this connexion the Virus Laboratory in 
Glasgow is taking a valuable lead and some of their 
recent work was reported to this conference by Dr. 
N. R. Grist. 


cor: 


The Natural History of Cerebral Palsy. By BRONSON 
CROTHERS and RICHMOND S. PAINE. (Pp. 299; 66 
figures + 37 tables. 32s. 6d.) Cambridge, Mass.: 
Harvard University Press; London: Oxford University 
Press. 1959. 

With some honourable exceptions, such as the early 
works of Sigmund Freud, the literature on so-called 
cerebral palsy must be about the most confusing and 
least satisfactory in the whole field of medicine. It 
abounds in bewildering classifications, uncontrolled 
observations about aetiology, clinical descriptions 
couched in esoteric and incomprehensible terms, and 
dogmatic and unverifiable assertions about therapy. 
This book is refreshingly different. It is based on a 
unique study of the childhood, and in many cases the 
early adult life, of some 1,800 victims of cerebral palsy 
who were seen between 1930 and 1950; 750 of these 
patients were re-examined and the remainder contacted 
by letter. The analysis of the lives of these children is 
accompanied by a careful and thorough commentary 
on the literature. It is clear from the very different 
styles that each chapter was mainly written by the one 
or other author. Dr. Crothers’ contributions are philo- 
sophical in content and almost conversational in style; 
Dr. Paine’s are more conventional, concise and factual, 
and much of the information is presented in the form of 
tables. Each supplements the other admirably. 

The whole subject of the cerebral palsies is dealt with 
inthis book. There are chapters on growth and develop- 
ment, examination, clinics for cerebral palsy, clinical 
studies of the various types, electroencephalography, 
intelligence and education, life expectancy and employ- 
ab ity, treatment, and the effect on the family. But 
pe .aps the main concern of the authors, as the title of 
th: book implies, has been to explain and illustrate the 
w: 5 in which the relevant types of brain disorder affect 
gi vth and development. This is, after all, the essence 
0! -aediatrics, and the respect in which it differs from 
© -r branches of medicine, and this book provides a 
1 el which should be studied by writers on other aspects 
©: aediatrics. 

» quote Dr. Crothers: ‘The pleasures and the diffi- 
¢ 2s of the supervision of young children are largely 
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concerned with controlling behaviour without impairing 
initiative.” “The presence of a distortion of development 
upsets the timing of the relation between the child and 
those who have authority over it.” This has an important 
bearing upon the controversial matter of physical 
therapy. ‘On one side are directors who believe fully 
that the core of the whole problem is intensive, prolonged 
physical therapy. On the opposite side are men who 
feel that the important matter is the fostering of growth 
and development and the achievement of as much 
independence as is consistent with. the disability.’ 
‘Perhaps one way of describing the two extremes is to 
suggest that one side relies on their ability to bring up 
children wnile the other tries to facilitate growing up 
and to keep their hands off as far as they can.” The 
authors admit that they are unable to appraise therapy 
accurately, but they conclude that physical treatment is 
reasonably satisfactory in patients with spasticity and 
ineffective in the ‘extra-pyramidal’ group. One of the 
most interesting chapters in this book concerns the 
emotional status of cerebral palsy patients in adolescence 
and early adult life. It is illustrated by numerous case 
histories and the important conclusions made by the 
authors are as follows: In the extra-pyramidal group 
there is no specific type of emotional disorder, although 
many of the patients were disturbed and sometimes 
bitter ard resentful. In contrast, in the pyramidal 
cases, a typical disturbance occurred when the patients 
were subjected to incessant pressure. This took the 
form of the catastrophic reaction described by Kurt 
Goldstein, consisting of complete withdrawal to a 
simpler kind of existence. 

This is a medical work of great importance; it is 
written with authority and modesty. The book, imbued 
with his high intelligence, compassion and humour, is a 
fitting memorial to the late Dr. Bronson Crothers’ 
professional life, and it is a work in which his younger 
colleague must be proud to have played an important 
part. 


The Newborn Child. By Davip G. VuLLIAMy. (Pp. vii 
+163; 34 figures. 15s.) London: Churchill. 1961. 
The care of the newborn has improved out of all recog- 

nition during the past 10 years, and in many ways has 

increased greatly in complexity. Nevertheless, the age- 
old principles of good antenatal care and obstetrics, the 
successful establishment of respiration, the satisfactory 
establishment of breast-feeding, or failing that a suitable 
alternative, care of the premature and the minimum of 
prevention remain, and in many ways have become 
simpler and more rational as the understanding of 
physiology and pathology of the newborn has grown. 

Dr. Vulliamy has written a useful little book which, 
although it remains simple and easily understood by 
everybody, nevertheless very adequately covers the recent 
advances that have been made. The book is addressed 
to students and nurses, and will certainly be widely 
used by them, but is also suitable as a standby for the 
family doctor. 

The arrangement is lucid and carefully paragraphed, 
the printing, paper and binding are excellent, and perhaps 


| 
‘ 
| 
| 
| 
4 
3 


464 ARCHIVES OF DISEASE IN CHILDHOOD 


only the illustrations chosen are at random and inade- 
quate in number. Probably the author was anxious to 
keep down the price. There is no other book that covers 
the field in quite this way, and it deserves a wide success. 


Artificial Feeding in Early Infancy. By ANDREW BOGDAN. 
{Tutorial System Publications—Paediatric Series.] 


(Pp. 24. 3s. 6d.) Leeds: Austick’s Medical Bo >k- 

shop. 1961. 

There is a great deal to be said, from the stude it’s 
point of view, for a cheap paper-backed pamphlet wit ich 
underlines the main problems of any subject. Ther: is 
still more to be said for one which includes a lz rge 
number of empty pages on which he can note his ¢ wn 
observations from the pearls picked up from his teach :rs. 
This little book admirably fulfils these requirements. 
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PHARMACIA 


UPPSALA - SWEDEN 


brand of 


+h 


Skopyl has a marked peripheric spasmolytic action, particu- 
larly on the gastro-intestinal tract. 


Fast Action 


Sublingually Skopyl is rapidly absorbed and therefore often 
provides immediate relief of pain. 


Easy Administration 


One, two, or three drops under the tongue about 15 minutes 
before each feed. 


Safety 


Skopyl has a favourable therapeutic index and untoward 
effects are rare. 


nitrate 


paediatric drops 


Distributed in Great Britain by 
Wessrs. Savory & Moore Ltd., 
0/61, Welbeck Street, London. W.1. 


indications 


Infantile colic (Paroxysmal fussing), infantile vomiting, so- 
called dyspepsia in breast-fed infants, pylorospasm, pyloric 
stenosis, whooping cough. 


Availability 
Dropper bottle containing 5 ml. 
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J Vl a world devoted to healing the sick, how pleasant it is for 
doctors to find a soap which is so much on 
their side. With its Liquor Carbonis Detergens 
constituent, Wright’s Coal Tar Soap is indeec 
the perfect antiseptic—safeguarding a doc- 


tor’s hands against infection and keeping 
them soft and smooth. Such a soap might sc 
easily have been entirely ‘medical’. Instead, 
Wright’s Coal Tar Soap has the fresh, whole- 
some qualities which make it the ideal toilet 
and bath soap, not only for doctors but for 
their patients too. 


The Golden 
Tablet in 
Bath an? 
Toilet sizes 


COAL TAR SOAP 
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tor the combination 

of broad spectrum effectiveness ... 
taste... convenience 

of dosage... protection 

against yeast overgrowth... 
UNMATCHED BY ANY OTHER 
BROAD SPECTRUM ANTIBIOTIC 
PREPARATION. 


Squibb Phosphate—Potentiated Tetracycline plus Amphotericin—B (FUNGIZONE) 


tetracycline therapy at its best... 
plus the new antifungal antibiotic, 
Fungizone, to prevent fungal 
superinfection. 


When reconstituted, the syrup 
provides a fruit-flavoured aqueous 


suspension containing 125 mg. 


tetracycline (HCI equiv.) and 25 mg. 


Fungizone per 5 ml. teaspoonful. 
Supplied in bottles for 
‘econstitution to 60 ml. The drops 


vhen reconstituted provide 100 mg. 
etracycline (HCI equiv.) and 20 mg. 


‘ungizone per ml. Supplied with 
‘nbreakable plastic dropper in 
ottles for reconstitution to 10 ml. 


FOR SYRUP ...FOR PAEDIATRIC DROPS 


ESPECIALLY FOR CHILDREN 


A century of experience 
builds faith 


E R SQUIBB & SONS LTD Edwards Lane Speke Liverpool 24 


‘Mysteclin’ and ‘Fungizone’ are trademarks 
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STAPHYLOCOCCAL SUPERINFECTIONS 


“‘Patients in hospital who have had an operation, and a course of ‘broad—spectrum’ 
antibiotics, sometimes develop diarrhoea which may be severe and even fatal.” 


Lancet Annotations 25th February, 1961 


LACTOBACILLUS ACIDOPHILUS PREPARATION 


For the prophylaxis and treatment of staphylococcal super infections. 


“Tt was found that the staphylococci increased in both groups at the beginning of anti- 
biotic treatment. Staphylococci continued to increase in the patients taking the antibiotic 
alone, but in those taking ‘ENPAC’ there was a pronounced drop in numbers.” 


Gordon D., Macrae J., & Wheater D. M. W. Lancet—May 4th, 1957. pp. 899-901 
Samples and literature will be sent to the medical profession on request to:— 


WILTS UNITED DAIRIES LIMITED - NUTRITION DEPARTMENT - TROWBRIDGE: WILTS 


Anaemia 
of 


Pregnancy 


MARMITE 


yeast extract 


contains 
RIBOFLAVIN (vitamin Bo) 1.5 mg. per oz. 
NIACIN (nicotinic acid) 16.5 mg. per oz. 


xii 


It has been generally accepted that the incidence 
of megaloblastic anaemia of pregnancy in this 
country is very low. Reports indicate, however, 
that this type of anaemia may occur more fre- 
quently than has been suspected hitherto, but 
remains undetected in many cases. These obser- 
vations suggest that it may be advisable to 
administer folic acid to all women in the last 
trimester of pregnancy. 


Marmite yeast extract is a source of all known 
members of the vitamin B complex and has been 
used with conspicuous success in the treatment 
of nutritional megaloblastic anaemia of pregnancy 
Its haemopoietic potency may be associated with 
the folic or folinic acid fraction. Marmite is 
readily incorporated in the diet and its pleasant 
taste ensures easy administration. 


MARMITE LIMITED, WALSINGHAM HOUSE, SEETHING LANE, LONDON, E.C.3 
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x E. & S. LIVINGSTONE, LTD. 


CEREBRAL PALSY IN CHILDHOOD AND ADOLESCENCE 


A Medical, Psychological and Social Study 


; Edited by JOHN L. HENDERSON, M.D., F.R.C.P.(Ed.) 
411 pages 12 illustrations 35e. 


A most important and comprehensive survey prepared by eleven specialists under the editorship of the Professor of Child Health 
at St. Andrews University. It gives precise information about the various handicaps—physical, mental, educational and social—in 
“spastics’’. It also shows the scope and efficacy of existing medical, social and educational facilities. 


DISEASE IN INFANCY AND CHILDHOOD THE DEVELOPMENT OF THE INFANT AND 
Third Edition. By RICHARD W. B. ELLIS, 0.B.E., M.A., YOUNG CHILD: Normal and Abnormal 
M.D., F.R.C.P. By R. S. ILLINGWORTH, M.D., F.R.C.P., D.P.H., D.C.H. 
722 pages. 326 illustrations. 55s. 324 pages. 95 illustrations. Ms. 6d, 


PATHOLOGY OF INFANCY AND CHILDHOOD THE PSYCHOLOGICAL CARE OF THE CHILD 


IN HOSPITAL 
By AGNES R. MACGREGOR, M.D., F.R.C.P.E., F.R.C.0.G, By AGATHA H. BOWLEY, Ph.D., F.B.Psy.S. 
639 pages. 399 illustrations. 75s. 


48 pages. 8 illustrations. 4s. 6d. 


PROCEEDINGS OF A SYMPOSIUM ON TEXTBOOK OF MEDICAL TREATMENT 


IMMUNIZATION iN CHILDHOOD Eighth Edition. Edited by SIR DERRICK DUNLOP, 
Edited by D. A. CANNON, 0.B.E., M.B.. B.Sc. & H., M.D., F.R.C.P., SIR STANLEY, D DAVIDSON, B.A. 
Ww. OCKBURN, MB. Ch.B., D. G. EVANS, F.R.C.P., M.D.AOslo), and STANLEY ALSTEAD,  C.B. 
Ph.D., and H. J, PARISH, MB. D.P.H. M.D., F.R.C.P. 


140 pages. 5 7s, 6d, 1,003 pages. 38 illustrations. 


* TEVIOT PLACE, EDINBURGH 


SPECIALIST JOURNALS 


ABSTRACTS OF WORLD MEDICINE GUT 
Monthly. Annual Subscription, £4 4s. Quarterly. Annual Subscription, £3. 
ANNALS OF THE RHEUMATIC DISEASES JOURNAL OF CLINICAL PATHOLOGY 
Quarterly. Annual Subscription, £3. Bi-monthly.. Annual Subscription, £4 4s. ' 


ARCHIVES OF DISEASE IN CHILDHOOD 
: ge JOURNAL OF NEUROLOGY, NEUROSURGERY 
Bi-monthly. Annual Subscription, £4 4s. AND PSYCHIATRY 


_ BRITISH HEART JOURNAL. Quarterly. Annual Subscription, £3. 
Bi-monthly. Annual Subscription, £4 4s. 


MEDICAL AND BIOLOGICAL ILLUSTRATION 
BRITISH parte he OF INDUSTRIAL Quarterly. Annual Subscription, £3 


Quarterly. Annual Subscription, £3. - : THORAX 


BRITISH JOURNAL OF PHARMACOLOGY _ Quarterly. Annual Subscription, £3. 


AND CHEMOTHERAPY 
06 BRITISH JOURNAL OF OPHTHALMOLOGY 


Monthly. Annual Subscription, £6. 
BRITISH JOURNAL OF PREVENTIVE AND OPHTHALMIC LITERATURE 
” : Six i d index ly. Annual Subscripti 
Quarterly. Annual Subscription, £3. 
BRITISH JOURNAL OF VENEREAL DISEASES Combined subscription with British Journal of 
Quarterly. Annual Subscription, £3. Ophthalmology, £9 


British Medical Association, B.M.A. House, Tavistock Square, London, W.C.1 
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